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n 1974, the State Legislature established the California Energy Commission to address the 
energy challenges facing our state. The Energy Commission is the state's principal energy 
planning agency and is responsible for ensuring California ha~ a reliable supply of energy 
consistent with protecting the state's environment and enhancmg its economy. • Califomia's E11ergy Outlook, 
the Energy Commission's si),.th Biennial Report, becomes California's official energy policy once approved by the 
Governor. The report examines current tnergy trends and providts the hasis for state policy and actions in 
response to those trends. • Califomia 's Energy Outlook is ~upported by five ~t.ttutorily required Entrgy 
Commission technical documents. the Cmzsermtiun Report, Fuels Report, Energy Det1elopment Report, 
Electricity Report, and the California Energy Shortage Contingency Plan. These reports provide the analytical 
basis for the policies set forth in this biennial report. The Cunsen'ation Report is a comprehensive review of 
existing policies and evaluates and proposes new opportunities for energy efficiency in California. The Fuels 
Report forecasts trends in the demand, supply, and price of petroleum and petroleum products, natural gas, coal, 
synthetic , and other fuels The Energy 
Development Report identifies harners to 
energy development, including power plant 
~iting and environmental problems. It also 
an.tlyzes the Matus of new and existing 
technologies and establishes research and devel· 
opment priorities. The Electricity Report contains the official 5-, 12- and 20-year forecasts of eleLtricity demand 
for California, establishes criteria for determining the need for proposed powerplants, and evaluJtes options for 
generating electricity. The California Energy Shortage Crmtingency Plan describes actions to be taken m the 
event of serious energy shortages. Each of these reports undergoes an extmsive publil review process prior 
to adoption. 
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2 
s required by law, the California Energy Commission has adopted a policy prospectus for 
meeting the future energy needs of our state. California s Energy Outlook builds upon our past 
accomplbhments and identifies new challenges for the future. Its recommendations set the 
framework for providing the citizens of our state a reliable energy supply at the least pos~ible cost. 
Key to California's energy future is the ongoing need to diver~if) our energy delivery system~ The success of our 
program for diversifying the state's electricity supply through new generation technologies and efficiency 
improvements b now widely acknowledged throughout the world. Not only have we reduced California's 
dependence on oi -fired power plants, but we have also established new industries which have produced 
thousand~ of jobs and added prosperity for our ~tate. 
The experiences and succes~es of our electricity program mmt no\\ be brought to bear upon California's 
transportation sector. This sector of the state's economy h almost exdu~ively dependent on petroleum fuels. As 
the nation's dependence on cheaply priced foreign oil retum; to le\els not seen smce the 1970s, so grows our 
economic vulnerability to political and social events out~ide our control 
California's growing desire for petroleum-based transportation fuels has also diminished the quality of our air. It 
has become increasingly apparent that our air quality can only be improved by operating our highway systems 
with greater efficiency, and substituting traditional fuels with new fuel types that provide for clean combustion in 
our automobiles and trucks. 
California 's Energy Outlook outlines a strategy by \\hich California can simultaneously achieve greater fuel 
diversity in the state's transportation sector and improved air quality. In addition, the Outlook continues our 
commitment to developing California's indigenous energ} ~upplie~. It abo identifies new opportunities for 
attracting additional supplies of natural gas and electricity to our ~tate . 
The energy prognosis for California continues to be good. However, we must not falter in our attempt to insulate 
California from world events which might disrupt the state's economic health. Thb common objective will 
require the cooperation and commitment of all. With renewed efforb we can ensure a golden energy future for 
our great state. 
3 
he cost and reliability of energy supplies is a major factor in California's economic development. 
It is important to establish affordable energy from a variety of sources. 
California's Energy Outlook provides a foundation upon which to build our statewide energy 
policy. The report ~tres~es development of domestic energy resources, reduced dependence on petroleum, and 
more eftlcient use of emting ~upplies and energy distribution S) stems. 
Califomia's Energy Outlook is a major component of California's energy policy. The California Energy 
Commi~sion is the ~tate's principal energy planning agency and b responsible for forecasting the supply and price 
of cnerg) resource\ power plant ~iting, energy eftkiency programs, research and development of new energy 
technologies, and preparing the state for future energy shortages. The California Public Utilities Commission is 
responsible for determining the effect the acquisition of certain energy supplies, including natural gas pipeline~. 
will have on ratepayers. The Air Resources Board is involved in policy regarding the use of methanol and other 
alternative fuels as part of its responsibility to improve the state's air quality. Federal agencies outside of California 
also influence our state's energy picture. 
TI1e energy goals of California arc challenging. Our state is committed to maintaining its position of international 
leadership in the fields of energy development and energy efficiency. In turn, we will secure for the people of our 
state a new era of energy prosperity. 
Message From 
The Governor 
To Members of the 
California Legislature 
and the People 
of California 
fl..._._._J'- tQ .... k "/t 
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The Energy Commission's 1987 Biennial Report 
addresses several overriding concerns. Although 
today's relatively low oil and gas prices are provid-
ing a temporary reprieve for energy consumers, the 
state must take actions to encourage competition 
in energy markets while maintaining environmen-
tal protection, resource diversity, and security 
from fuel supply disruptions and price hikes. 
Because the future supply and price of oil are 
highly uncertain, our transportation system must 
reduce its virtual total dependence on oil. In addi-
tion, increasing competition in the natural gas and 
electricity sectors requires us to reevaluate energy 
regulations to ensure that energy prices reflect 
actual costs. 
Oil and gas provide nearly 90 
percent of all energy used in Cali-
fornia. Despite current circum-
stances, California is becoming 
increasingly vulnerable to future 
supply and price disruptions. The 
state's use of oil continues to 
increase while exploration and 
development have greatly 
decreased. As the oil market 
tightens, OPEC can regain greater 
influence over oil prices. The con-
sequences of this are difficult to 
predict because the world oil 
market can now adapt much more 
quickly to changing conditions. 
Future disruptions are more likely 
to result in much higher prices than in fuel shor-
tages. Our growing dependence on oil carries with 
it huge risks. Therefore, the Commission recom-
mends we continue to develop alternative fuels to 
substitute for oil, and that the federal government 
include state involvement in maintaining, improv-
ing, and testing oil emergency response plans. 
The use of natural gas will increase over the next 
20 years, largely due to increases in cogeneration 
and the extraction of California's heavy oil through 
thermally enhanced oil recovery (TEOR). Today, 
natural gas supplies are greater than demand. 
However, in the 1990s, California's traditional 
supplies of natural gas will decline. Supplemental 
supplies of natural gas are available in other parts 
of the United States and Canada, although some 
new pipeline construction may be necessary. State 
and federal actions to deregulate the natural gas 
industry should assure supplies at a reasonable 
price. However, these governmental actions have 
only recently occurred and their long-term effects 
are speculative. State and federal gas regulations 
should continue to introduce greater competition 
and allow market forces to operate when appro-
priate. Consistent with these actions, the Energy 
Commission concludes that it is in 
California's best interest to let the 
market determine whether an 
interstate natural gas pipeline is 
built to serve TEOR customers. 
California's transportation sector is 
the most susceptible to steep fuel 
price increases and supply short-
ages. Despite federal, state and pri-
vate efforts, transportation is still 
almost totally dependent on oil. 
The Energy Commission continues 
to believe that methanol has the 
greatest potential to displace a 
substantial portion of oil used in 
transportation. To increase the 
methanol fleet and to reduce air pollution, 
government agencies in nonattainment air basins 
should adopt programs to substitute methanol for 
gasoline. In addition, greater development of flexi-
ble fuel vehicles can allow consumers to respond 
to fuel prices and increase the use of alternative 
fuels. To improve the market for alternative fuels, 
the federal government should provide Corporate 
Average Fuel Economy credits as an incentive for 
auto manufacturers to produce vehicles capable of 
using methanol. 
Increasing congestion and deteriorating air quality 
are also major problems facing California's transpor-
tation system. These problems are related, since 
congestion increases fuel use while degrading air 
quality. Currently Caltrans, the Air Resources 
Board, and the Energy Commission develop plans 
and programs which address various aspects of the 
transportation problem. No single state agency 
prepares a comprehensive transportation plan that 
accounts for overlapping state interests. Caltrans, 
the Air Resources Board, and the Energy Commis-
sion believe a formal relationship similar to the 
Methanol Task Force should be established to 
explore and coordinate solutions to the problem. 
The use of telecommunications can help achieve 
multiple goals of congestion relief, air quality 
improvements, and energy conservation. The Cali-
fornia Department of General Services has begun a 
pilot program evaluating telecommuting as a work 
option. The Energy Commission plans to support 
the program through actual participation of its 
employees and by providing analysis of the pro-
gram's effects. 
California's electricity system is becoming decen-
tralized and increasingly competitive. The utility 
companies are required to accept power from 
nonutility generators which creates the need for 
greater flexibility in the operation and coordi-
nation of the supply system. In most areas of Cali-
fornia, there are sufficient electricity resources to 
meet our needs for the next 12 years. These cir-
cumstances require the state to be more selective 
by adding new resources to the system based on an 
economic preference, as well as physical needs and 
environmental considerations. 
In the Energy Commission's view, the California 
Public Utilities Commission should continue to 
adopt policies which will result in a more competi-
tive energy market in California. The price paid for 
energy should reflect the cost of providing that 
energy. The state should reduce the barriers to free 
access to energy transportation facilities, con-
sistent with protection of ratepayer interest. 
State energy policy should continue to promote 
cost-effective government and utility energy effi-
ciency programs. Energy efficiency programs 
enable consumers to respond to market signals and 
thus have greater control over their utility bills. 
In addition, lower energy costs mean more com-
petitive businesses which stimulate the state's 
economy. The Energy Commission has adopted a 
comprehensive set of building and appliance stan-
dards whose benefit will not be realized unless 
they are effectively implemented. Over the next 
two years, the Energy Commission will emphasize 
full market penetration and effective implementa-
tion of the existing standards prior to considering 
any new standards. 
The development of new technologies is important 
in achieving adequate long-term energy supplies at 
a reasonable cost. Just as past research and develop-
ment investments are paying off as today's diverse 
electricity system, tomorrow's energy improve-
ments will be equally dependent upon the success 
of current efforts. Energy technology research and 
development should continue to be focused on 
technologies which can contribute to greater effi-
ciency, cost stability, and environmental improve-
ment of the existing energy system. In addition to 
improving our energy outlook, expansion and vital-
ization of California's energy technology industry 
can stimulate the state's economy through exports. 
California's government agencies should work with 
industry to expand the state's export market 
capabilities. 
Energy and 
California 
6 
alifornia's economy is the sixth 
largest in comparison to the 
world's nations. In 1986, Cali· 
fornia's economy grew faster than the United 
States economy as a whole and should continue 
this trend through 1988. 
To maintain its economic output, California 
requires a significant amount of energy. In fact, 
energy constitutes a $69 billion industry in Cali-
fornia, and is nearly 3 times the size of the 
state's agricultural sector. Californians consume 
more than 3 percent of the world's oil use, con-
sumlng more than 1 million barrels of oil per day 
for transportation alone. 
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Heavy crude oil Is 
pumped from Kern 
County fields (above) 
California's transporta-
tion sector Is becoming 
Increasingly congested. 
Energy in Califor-
nia, however, is 
expensive. In 1985, 
only three other 
states in the con-
tinental United 
States had higher 
costs. California's 
energy cost to 
manufacturers was 
4 5 percent higher 
than the national 
average. Nonethe-
less, California 
uses twice as much energy per person as industrial 
nations with similar standards of living. Based on 
present trends, Californians will consume about 20 
percent more energy in 2005 than today. 
CALIFORNIA'S ENERGY CONSUMPTION 
California relies primarily on oil, natural gas and elec-
tricity for its energy. In 1985 petroleum provided 
approximately 54 percent of California's energy 
supply, with less than 10 percent imported from for-
eign sources. This represents a significant decrease 
from the 44 percent of supply that foreign sources 
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provided in 1977. 
Natural gas pro-
vided about 31 
percent of Califor-
nia's energy supply 
in 1985. As a per-
centage of total 
supply, oil and 
natural gas are 
both expected to 
decrease over 10 
percent by 2005. 
The remaining 
sources of Califor-
nia's energy supply are coal at 3.3 percent, hydro-
electricity at 4.9 percent, nuclear with 4.7 percent, 
and geothermal and other resources at 2.3 percent. 
Of these, only the geothermal and other resources 
will greatly increase, moving to a combined 11 
percent of California's energy supply by 2005. 
~ 
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Californians responded to high energy prices and oil 
shortages in the late 1970s and early 1980s by 
decreasing total energy use. However, lower prices 
and a growing economy and population caused 
energy consumption to increase in 1984. 
California's energy consumption pattern is complex. 
Energy demand is often categorized into sectors, 
which include transportation, electricity generation, 
residential, commercial, and industrial. The elec-
tricity sector is both a major energy consumer and 
producer. The energy required to convert various 
fuels to electricity and transmission losses represent 
about 15 percent of the total energy consumed in 
California. By 2005, the electric generation sector's 
share of net energy consumption will increase from 
today's 12 percent 
to about 20 percent. 
Unlike the electric-
ity sector which 
draws from a vari-
ety of fuel sources, 
transportation is 
virtually 100 per-
cent dependent 
upon petroleum-
derived fuels. Gaso-
line use alone 
consumes more 
energy than Cali-
fornia's residential and commercial sectors com-
bined. As the largest energy use sector, transpor-
tation accounts for almost 75 percent of California's 
oil consumption. Except for a brief period in the 
early 1980s, the demand for transportation fuels has 
increased steadily since 1976. 
The industrial and commercial sectors combined 
consume slightly more than 38 percent of the state's 
energy. Energy 
consumption pat-
terns are very 
diverse in Califor-
nia's industrial sec-
tor. Currently, this 
sector generates 
electricity as well 
as consumes it. 
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Industry relies on petroleum and natural gas to 
supply approximately 78 percent of its needs and 
electricity supplies 21 percent. Coal and liquefied 
petroleum gas constitute the remainder. Natural gas 
is industry's preferred fuel. However, if natural gas is 
unavailable or oil cheaper, many industries can 
switch to petroleum. 
The residential 
sector primarily 
uses natural gas 
and electricity to 
meet its energy 
needs and ac-
counts for about 
13 percent of the 
total energy con-
sumed in Califor-
nia. This sector's 
total energy con-
sumption de-
creased during the 
early 1980s, but by 2005 its total energy use will 
increase 13 percent. 
California Energy Use 
1.976-1.984 
• Natural Gas 
• Petroleum 
Other 
. :~-~=-:.=--:;z;::~:-::.~ .... '-..? 
Liquid products derived from 
natural gas are stored In 
large, spherical tanks (above, 
left). Geothermal power 
plants produce electricity In 
the Geysers Area near Call· 
fornla's wine country (below, 
left). California buys much 
of Its hydropower from the 
Northwest (left). 
Energy constitutes a 
$69 billion industry in 
California, and is nearly 
3 times the size of the 
state's agricultural 
sector. 
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CAliFORNIA'S ENERGY POUCIES 
To ensure that the state has the energy necessary for 
its economic needs, California has established a 
number of goals and policies to guide its actions. 
California has four basic energy goals. First, Califor-
nia seeks the lowest cost energy supplies. Second, 
the supplies must be secure and not prone to dis-
ruption. Third, these energy supplies must reflect 
public health, safety, and environmental concerns. 
Finally, supplies 
and costs should 
be equitably dis-
tributed among 
consumers. To 
meet these goals, 
California estab-
lishes policies for 
selecting energy 
supplies from 
among competing 
energy programs 
and projects. The 
selection often 
requires balancing 
policies which can at times conflict. 
In concert with past biennial reports, the 1987 
report sets forth the following energy policies for 
California: 
• California's energy regulatory agencies should 
encourage competition and appropriate utility 
actions to provide least-cost energy. 
• California's energy regulatory agencies and utili-
ties should pro-
mote a diverse 
supply system and 
the effective use of 
conservation to 
ensure available 
energy and guard 
against rapid price 
increases. 
• California's utili-
ties, private sector, 
and government 
should pursue 
cooperative and 
consistent energy 
efficiency, 
research, demon-
stration, and 
development pro-
grams to ensure 
the availability of 
future environ-
mentally accept-
able energy 
supplies. 
• California's state 
and local govern-
ment agencies should integrate actions to develop a 
compatible response to overlapping air quality, 
transportation, and energy concerns. 
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California's electricity 
transmission and supply 
system Is among the 
most diverse In the 
world (above left). San 
Onofre nuclear reactor 
Units 2 and 3 near 
San Clemente (below). 
Hellostats, like mirrors, 
capturing the sun's 
energy (left). Wind 
power also generating 
electricity (above). 
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Nuclear 
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California Energy Network 1986 
14 Electricity 
58% 
13% 
29% 
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Energy Use 
~ Residential 13% . . 
J~ 
~ 
Industrial 
Commercial 
Other 
38% 
Transportation 
49% 

Prospects for Oil and Natural Gas 
II and natural gas supply nearly 
90 percent of all energy used in 
California. Almost three·quarters 
of the oil is consumed in transportation. Much of 
the United States oil supply is imported and the 
percentage will increase sharply in coming years. 
Increasing United States and worldwide oil de· 
mand will allow the Organization of Petroleum 
Exporting Countries (OPEC) to regain control of 
oil prices. Thus, despite current ample oil sup· 
plies and low prices, our vulnerability to future oil 
price increases and supply disruptions is increasing. 
Energy demand growth 
in transportation ac· 
counts for almost all of 
California's projected in-
crease in oil use by 2005. 
12 
A greater flexibility in oil supply markets than a few 
years ago, coupled with increased competition among 
fuels at the consumer level, can moderate some 
effects of an oil market disruption. Still, the overall 
economic impacts of a disruption could be severe. 
Unlike oil, natural gas is heavily regulated in the Uni-
ted States. However, state and federal natural gas 
regulations have been revised to encourage greater 
competition and allow market forces to operate 
when appropriate. These measures must be fully 
implemented to ensure California has an adequate 
natural gas supply through the end of the century. 
OIL 
Trends in California 
Demand 
Oil and natural gas are interchangeable fuels 
throughout most of the industrial and electricity 
generation sectors. Since oil prices rose sharply in 
the 1970s, the capability to burn oil or natural gas 
interchangeably has become more widespread. 
Although there is pending legislation that would 
limit fuel switching in areas with poor air quality, 
the amount of fuel-switching capability makes it 
harder to forecast future oil and gas demand. 
Oil provides about 54 percent of all energy used in 
California. Although the Energy Commission expects 
the relative amount of oil use to decline to 46 per-
cent by 2005, total oil use is expected to increase 
moderately. Energy demand growth in transportation 
accounts for almost all of the increase. 
Supply 
California's sources of crude oil have changed dra-
matically over the past decade. With the completion 
of the TransAlaska Pipeline, increased California 
heavy oil production, and the opening of the Elk 
Hills Naval Petroleum Reserve in Kern County, Cali-
fornia's dependence on foreign oil is now less than 
10 percent. Instate production, fostered by thermally 
enhanced oil recovery (TEOR) in the central valley 
will continue to be the predominant oil source for 
California through 2005 (see discussion under Natu-
ral Gas). The state's heavy oil reserves may be three 
times as large as the oil deposits located off Califor-
nia's central and southern coast, known as the Outer 
Continental Shelf ( OCS ). In the event that OCS oil 
off the California coast is developed, the mix of 
supplies available to California refineries is likely 
to undergo further change. 
In 1984, 83,000 barrels per day (mb/d) of oil were 
produced in OCS waters off California. OCS produc-
tion off central California's coast could increase to 
450 mb/d in the early 1990s. However, reaching this 
production level depends upon resolving a variety 
of issues. 
::6~:.: . .:_~..::£::~:;~:--~?-;~ .. _z~ 
Many Industries and power 
plants can use oil or natural gas 
Interchangeably, like this 
facility In Pittsburg, California. 
13 
1984 2005 
Sources of Oil Supply 
1984 
59% California 
• 33%Aiaska 
• 8% Foreign 
2005 
49% California 
• 25% Foreign 
• 20%Aiaska 
• 6%0CS 
----~--~:;-._:;._;;t::~.::;::;~..._ -·~· 
011 drilling off California's 
central coast could produce 
450 million ba"els per day 
by the early 1990s. 
Imports of foreign oil 
will reach nearly 25 per· 
cent of California's total 
supplies by 2005. 
::i;,::;._?:.._~ ~~:---:~:--~~ 
Gasoline pump prices 
Increased rapidly between 
1973 and 1981 due to 
OPEC oil embargoes. Prices 
dropped In 1985 due to an 
oil surplus, but are currently 
on the rise In 1987. 
::~.:=~-~:.~:~:;.~"-~?' 
Commissioner Warren 
Noteware examines a model 
of ARCO's refinery and 
cogeneration facility while 
touring the plant in Watson, 
California. 
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First, Los Angeles refineries need modifications to 
process the oil. The modifications require air quality 
permits which cannot be granted unless the refin-
eries take compensating actions to reduce other 
sources of air pollution (called air pollution "off-
sets"). It is unknown whether affordable offsets are 
available. Second, Santa Barbara County's federally 
required air quality attainment plan requires air 
pollution offsets for oil development projects. The 
scarcity of offsets in Santa Barbara County could 
limit oil production rates to less than those planned 
by oil companies. Third, continuing low crude oil 
prices may discourage development of some projects. 
Even if the higher possible level of OCS production 
is attained, transportation restrictions will limit to 
about 225 mb/d the amount ofOCS oil available to 
California during the 1990s. OCS production above 
this amount is expected to be transported to the 
United States Gulf Coast by ship or pipeline. 
• . ,G .~ . ~~~~.~ .~ s I ~G .~. ~ .. ,~.~ .~ s 
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In the 1990s oil production levels in California, the 
OCS, and Alaska will decline. Imports of foreign oil 
will increase to make up the difference, reaching 
nearly 25 percent of total supplies by 2005. 
Price 
Oil prices have been declining and supplies have 
been ample since 1981, as oil consumers and 
suppliers respond to escalating oil prices. Rapidly 
increasing oil prices between 1973 and 1981 
encouraged world oil exploration, improved effi-
ciency and stimulated the substitution of other 
energy sources for oil. 
Worldwide oil production capacity now comfortably 
exceeds oil consumption rates. The Energy Commis-
sion projects, however, that world oil demand (outside 
centrally planned economies) - encouraged by 
current low oil prices - will grow at 2.4 percent 
per year between 1985 and 2005. Moreover, oil 
exploration and development activity has greatly 
decreased, also due to the low price of oil. These 
consumption and exploration trends could cause 
the oil surplus to end some time between 1988 
and 1991, turning the world oil market into a 
seller's market. 
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Some energy planners believe that these trends will 
lead to increased dependence on OPEC supplies. 
OPEC controls about 95 percent of unused oil pro-
duction capacity and the bulk of oil reserves. Non-
OPEC oil reserves are being depleted faster than 
OPEC reserves. Very few low-cost oil reserves 
remain outside OPEC control. This situation, com-
bined with increased oil and energy consumption 
due to lower prices, could cause a rapid rebound in 
prices as the current world surplus of crude oil is 
eliminated and OPEC regains its ability to increase 
prices through control of oil production. 
Other experts believe that despite low oil prices, the 
reduction in production outside OPEC will be less 
severe. Gains in efficient energy use over the last 
decade will persist, thus limiting demand growth. 
Substitution of other fuels for oil will continue, and 
internal OPEC dissension will keep OPEC produc-
tion levels high relative to demand. In that case, oil 
price increases over the long term would be moderate. 
While both views are plausible, the way the world 
oil market has historically functioned suggests the 
higher growth rate scenario as more likely to occur. 
The Energy Commission projects that inflation-
adjusted (real) international oil prices will rebound 
from current levels to nearly S27 per barrel in 1990, 
and then rise moderately thereafter. 
FUfURE DIRECTIONS IN OIL POUCIES 
Increased Oil Market Vulnerabilities 
Unless major policy changes are made, the United 
States will participate in the world trend of 
increasing oil consumption, declining production 
outside OPEC countries, and declining known oil 
reserves. According to the United States Department 
of Energy's 1985 National Energy Policy Plan, domes-
tic oil consumption will increase by an annual average 
of 1.5 million barrels per day between 1985 and 
2010, while domestic production will decline by an 
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annual average of 2.6 million barrels per day during 
the same period. The difference must be made up 
by imports. 
While California is headed toward greater vulnera-
bility, the future may not be as threatening as the 
1970s. The previous dominance of long-term con-
tracts and vertical integration of oil companies has 
largely given way to spot markets and other arm's-
length transactions. The world oil market can now 
adapt more quickly to changing conditions. Anyone 
who is willing to pay the market price should be 
able to obtain oil quickly in all but the most serious 
oil supply disruptions. 
~·?5-:=~~~;..~~:;~'-~?-
Major oil refineries, like this 
one In Watson, are located 
In los Angeles County, Kern 
County, and the greater San 
Francisco Bay area. 
Our growing vulnerabil· 
ity to oil market disrup· 
tions carries with it 
huge economic risks. 
Therefore, California 
should strive for re-
source diversity in its 
transportation, elec-
tricity, and industrial 
sectors. 
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Commissioner Richard Bllas 
reviews oil development In 
California while visiting an 
oil platform off Santa 
Barbara. 
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Many large-scale industrial consumers now have 
equipment capable of burning natural gas or coal, as 
well as oil. This fuel-switching capability is increas-
ing worldwide. If oil prices rise sharply, many oil 
users will switch to alternative fuels, making more 
oil available to those who cannot. That response will 
dampen rising oil prices. 
The big question is: how effective will the oil 
market's new-found flexibility be in dampening the 
economic impacts of an oil disruption? Our growing 
vulnerability to oil market disruptions carries with it 
huge economic risks. Therefore, the Energy Commis-
sion continues to recommend that California strive 
for resource diversity in its transportation, elec-
tricity, and industrial sectors, while increasing 
energy efficiency in all energy uses. Specific recom-
mendations are presented throughout this report to 
implement these measures. 
Contingency Planning 
In September 1983 the Energy Commission adopted 
an energy shortage contingency plan for California. 
The state's contingency plan is designed to help 
ensure the continuation of essential services, address 
fuel distribution problems, and assist in alleviating 
economic hardships should a major supply disrup-
tion occur. 
The California Energy Shortage Contingency Plan is 
designed to operate in conjunction with the federal 
government's energy emergency response plan. The 
federal plan calls for market forces to balance supply 
and demand through higher prices. However, the 
federal government recognizes that in some situa-
tions, such as an embargo, the market cannot adjust 
fast enough to balance supply and demand and assure 
oil is delivered where it is critically needed. If this 
should occur, the federal government's second-
ary strategy is the quick withdrawal and sale of 
crude oil from the Strategic Petroleum Reserve 
( SPR). The SPR is intended to act as a shock 
absorber to cushion the United States economy 
against price shocks and to provide oil when criti-
cally needed. The federal government expects that 
the price-dampening effects of using the SPR will 
continue until the market system stabilizes supply 
and demand. 
The reliance of the California Energy Shortage Con-
tingency Plan on federal government actions poses 
problems. First, as the United States General 
Accounting Office has cautioned, early use of the 
SPR may be difficult. Initially, there must be a presi-
dential declaration that a "severe energy supply 
interruption" exists. The declaration of the emer-
gency might create public apprehension which may 
result in hoarding of supplies and thus increase the 
magnitude of the shortage. Moreover, under the 
complex process currently in place for distributing 
SPR oil, it would take approximately 30 days for the 
oil to reach refineries. 
17 
The lack of an adequate federal mechanism in place 
for economic assistance during an energy emergency 
is another major problem. Without any emergency 
economic assistance from the federal government, 
the state's funding of its hardship programs may be 
inadequate during a disruption. A sudden major oil 
price increase could cause a deficit in state revenues 
of as much as U.S billion over a two-year period 
from state assistance programs. Therefore, to ensure 
that the oil emergency responses of California and 
other states are compatible with the National Oil 
Emergency Plan, the federal government should 
involve states in tests of its various oil emergency 
programs. 
. ... ~-~=-~· ... -.[~:;~.:.,?3.:··-::.:.~ 
An oil tanker makes Its way 
to a southern California 
refinery. 
For thermally enhanced 
oil recovery, replacing 
crude oil by burning nat· 
ural gas would make 
available about 65,000 
additional barrels of oil 
per day, equivalent to 
about 6 percent of Cali· 
fornia's supply. 
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NATIJRAL GAS 
Trends in California 
Demand 
The Energy Commission forecasts that California 
natural gas consumption, as a percentage of total 
energy use, will decrease slightly from 31 percent in 
1985 to 27 percent in 2005. However, total natural 
gas consumption is expected to increase by 18 
percent between 1985 and 2005. 
Most of the increased natural gas use will be in the 
industrial sector, especially for cogeneration and 
thermally enhanced oil recovery (TEOR). Much of 
California's oil is very viscous or "heavy" oil. Before 
this oil can be pumped to the surface, it must be 
heated with steam, hence the term "thermally 
enhanced." Today, most of the steam generated for 
TEOR operations in California is produced by burn-
ing some of the crude oil extracted at the TEOR site. 
The rest is produced by burning natural gas. Replac· 
ing crude oil by burning natural gas would make 
available about 65,000 additional barrels of oil per 
day, equivalent to about 6 percent of California's 
oil supply. 
· .. ;5.::.~:_:.;.~::.:.:;-:..~ 
California currently 
receives two-thirds of 
Its natural gas supply 
from the Southwestern 
United States. 
The TEOR demand for natural gas will be increased 
by cogeneration, which is the generation of electrical 
energy in conjunction with the production of steam. 
Enhanced Oil Recovery 
Natural Gas 
The Energy Commission expects that TEOR cogenera-
tion will increase natural gas use by about 120 million 
cubic feet per day (mmcfd) in the late 1990s and to 
about 140 mmcfd over the subsequent 5 years. This 
represents the additional fuel needed to generate 
electricity beyond that necessary to produce steam 
1984 
without cogeneration. The total natural gas use for 
steam generation, plus cogenerated electricity in 
TEOR, is expected to peak at about 950 mmcfd when 
oil production peaks sometime between the late 
1990s and 2005, or about 16 percent of total 
California natural gas use forecast for 2005. 
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2005 
Supply 
At present, the Southwestern United States accounts 
for 66 percent of California's natural gas supply, 
Canada 18 percent, California 16 percent, and the 
Rocky Mountains region less than 1 percent. Natural 
gas supplies available to California currently exceed 
demand. In the next 20 years, supplies from the 
Southwest and California will decline and supplies 
from the other traditional sources will increase, par-
tially offsetting those declines. Even so, supplies from 
the Southwest will continue to be the major source 
of natural gas. 
Price 
The Energy Commission expects average natural gas 
prices to increase by an annual average rate of about 
2 percent between 1986 and 2005. Prices that util-
ities can charge to certain customers are constrained 
by the prices of competing fuels. About half of the 
natural gas usage in California is by large consumers 
who can bum natural gas or fuel oil interchangeably. 
If natural gas prices exceed the cost of burning fuel 
oil, these consumers will not bum natural gas. This 
limitation on prices to customers in tum limits well-
head prices so that natural gas can remain competi-
tive with oil. Switching from natural gas to oil, 
however, may not be an option in areas with poor air 
quality. The California legislature is currently con-
sidering bills which would disallow fuel switching by 
utilities and industries. 
Sources of UtiiHy 
Natural Gas Supply 
1984 
• 66% Southwest 
• 18% Canada 
• 16% California 
200S 
• 48% Southwest 
• 33%Canada 
• 10% Rocky Mtns. [ 7% California 
• 2% Mexico 
Actions should be taken 
now to Introduce greater 
competition into Califor-
nia's natural gas delivery 
system. 
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FU1URE DIRECTIONS IN NATIJRAL 
GAS POLICIES 
Natural Gas Regulation 
Major regulatory changes have occurred recently in 
all segments of the natural gas industry. Congress 
began a gradual decontrol of wellhead prices with 
the Natural Gas Policy Act of 1978. Price controls on 
large volumes of natural gas expired on January 1, 
1985, and market forces determined the wellhead 
price for the first time in over 30 years. 
Wellhead price decontrol inspired a series of 
initiatives by the Federal Energy Regulatory Commis-
sion (FERC) designed to loosen interstate pipeline 
regulations and further promote price competition . 
... 
Through these initiatives, the FERC is giving pipeline 
companies greater flexibility to revise rates to main-
tain the competitiveness of natural gas. Further, the 
FERC is actively discouraging outdated, rigid contract 
terms that preserve existing industry purchase agree-
ments even when changing market conditions offer 
better arrangements. Finally, the FERC is encouraging 
interstate pipeline companies to transport natural gas 
owned by anyone, rather than only natural gas owned 
by the pipeline company. 
The California Public Utilities Commission (CPUC) 
re-evaluated natural gas regulatory policies, and 
adopted new rules and policies in December, 1986. 
~~6-~=~-~~~:;~~-
Wellhead price decon-
trol of natural gas and a 
loosening of Interstate 
pipeline regulations 
have allowed more 
competition In the natu· 
ral gas market. Left, a 
natural gas pipeline 
under construction In 
California. 
The new policies were designed to implement a sub-
stantially revised regulatory structure, including new 
rates, during the first half of 1987. The new rates will 
be based on the utility's cost to provide service. 
Previously, rates were based primarily on the value of 
the natural gas to the consumer. Cost-based rates are 
widely considered to be more efficient than value-
based rates. 
Need for Supplemental Natural Gas Supplies 
The expected increase in natural gas demand in 
California over the next 20 years, combined with a 
gradual reduction in supply from California's tradi-
tional sources, means that eventually new sources 
must be developed. If TEOR demand grows as rapidly 
as expected, new natural gas supply sources may be 
needed by the early 1990s. 
The Energy Commission believes that adequate 
supplemental supplies will be available. Federal 
regulatory changes may allow natural gas supplies 
from nontraditional areas, where it is abundant, to 
come to California at prices that can compete with 
other energy sources. 
Actions should be taken now to help ensure that ade-
quate natural gas supplies are available to meet 
California's future needs. A key step in this direction 
is the introduction of greater competition into Cali-
fornia's natural gas delivery system. If competitive 
market forces are allowed to operate, the price of 
natural gas should adjust to a point where supply and 
demand are in balance. 
California natural gas utilities have demonstrated a 
willingness and ability to secure new supplies when 
necessary. They have pursued greater access to 
natural gas fields outside traditional supply areas. 
Potential supply sources include the Rocky Mountains 
area; Canadian natural gas fields, where supplies are 
expected to be available through the mid-1990s and 
beyond; and finally, natural gas from Mexico. 
Demand management represents another approach 
for achieving a better balance between natural gas 
supply and demand. Increasing energy efficiency and 
fuel substitution alternatives also help to balance 
supply and demand. 
The Effect of New Natural Gas Regulatory 
Policies 
The primary purpose of the new federal and state 
natural gas regulatory policies is to provide cheaper 
and better quality natural gas service by encouraging 
competition among suppliers when feasible and by 
facilitating industry responsiveness to changing 
market conditions. The new policies will affect both 
the natural gas industry and consumers. 
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Market-sensitive regulatory policies could fundamen-
tally alter traditional industry structure and prac-
tices. Competition within the natural gas industry 
historically was largely restricted to producers. 
Pipeline companies and utilities dealt with a small, 
unchanging set of other pipelines and utilities under 
fixed, long-term service contracts. Now traditional 
relationships are being partially replaced by a large 
spot market and by the growing availability of trans-
portation. A new breed of natural gas brokers and 
marketers has emerged to facilitate the transition. 
The evolving competitiveness within the natural gas 
industry will affect consumers in major ways. Large 
consumers will be able to choose from a wider selec-
tion of services: sales, transportation, and perhaps 
storage, with differing levels of dependability and for 
varying lengths of time. Rates and other terms of 
service will be more flexible to adapt to changing 
market conditions. Greater industry competitiveness 
and adaptability should provide both the incentive 
and the means for natural gas suppliers to become 
more efficient and thus reduce costs in the long 
term. Small users, however, may pay more in the 
short term. For these users in particular, energy 
efficient residences and appliances are significant 
alternatives to absorbing price increases. 
Barring the passage of legislation to substantially 
inhibit fuel switching capacity, natural gas and oil 
prices will continue to be linked by market forces, 
because the two fuels will continue to compete to 
~~~·~=:-·~~~·:=-·~:-~~...._ ~~ 
Steam Is produced by burn-
Ing oil In this central valley 
TEOR facility. Switching to 
natural gas can lower air 
emissions. 
The marketplace should 
determine whether an 
interstate natural gas 
pipeline is built to ser-
vice Kern County. 
~~·::.:. ::::.:z::.·s~~......_~.,. 
This cogeneration facility In 
Kern County produces elec-
tricity from gas and steam 
from waste heat. The steam 
Is used for thermally 
enhanced oil recovery In 
the oil fields. 
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serve the large fuel-switchable market (principally 
industrial energy users, including electric utilities). 
Even if current natural gas regulatory revisions 
successfully increase the competition between 
natural gas and oil in the United States, industrial 
natural gas prices would not drop significantly rela-
tive to oil prices. Instead, industries would consume 
more natural gas and less oil. Natural gas producers 
would not need to lower their prices to sell more. 
As long as it is competitive with oil, natural gas 
producers will be able to sell all they can produce 
for the indefinite future. 
TEOR Pipeline Proposals 
Increased natural gas use in California TEOR 
operations could affect the evolving competition in 
gas supply. California's natural gas utilities and three 
proposed interstate natural gas pipelines are vying to 
serve this potential new market. Mojave Pipeline 
Company is seeking approval from the FERC of a 
384-mile pipeline from western Arizona to the heavy 
oil fields of Kern County, California. The Mojave 
project is designed to deliver 600 million cubic feet 
of gas per day (mmcf/d) and would cost an esti-
mated S270 million to build. Kern River Gas 
Transmission Company proposes an 832-mile 
pipeline from southwestern Wyoming to Kern 
County. The pipeline would deliver 700 mmcfd at an 
estimated construction cost of S714 million. The 
Wyoming-California Pipeline Company proposal 
is for a 1000 mile pipeline from southeastern 
Wyoming to Kern County at a cost of S665 million. 
In addition to serving the TEOR market, an interstate 
pipeline could potentially provide gas for local 
distribution to other large industrial customers. For 
example, 17large industrial customers with a 
natural gas demand for 65.7 mmcf/d are located 
within the vicinity of the pipeline routes through 
Kern and San Bernardino counties. Recently, the 
Kern River Gas Transmission Company revised its 
proposal to also provide gas for local distributors to 
service industrial customers. 
The two largest California natural gas utilities -
Pacific Gas and Electric Company (PGandE) and 
Southern California Gas Company - say they can 
serve the entire TEOR market, largely by relying on 
existing utility facilities. The utilities contend that 
utility service would be more in the interest of 
California's ratepayers than would the interstate 
pipeline proposals. The CPUC agrees with the 
utilities' assessment. 
In contrast, all the major TEOR producers in Kern 
County have expressed a preference for an interstate 
pipeline over utility service. At least one large 
industrial consumer in Kern County is actively 
seeking access to either of the proposed interstate 
pipelines if it is built. Similarly, San Diego Gas and 
Electric Company (SDG&E) says that it would 
support a new interstate pipeline to California, 
provided the pipeline is required to serve all types of 
customers, not just TEOR producers. Other groups 
supporting FERC approval of one or all pipeline 
applications include the Kern County Board of 
Supervisors and the U.S. Department of Justice. 
The CPUC has recently taken positive steps to 
modify the utility service terms that can be offered 
to TEOR producers. This new regulatory structure 
promises to be much more attractive to TEOR pro-
ducers than the old structure. Consistent with its 
previous decision, on April 22, 1987 the CPUC 
approved the first contract presented to it under the 
new regulatory structure, authorizing the Southern 
California Gas Company to enter into a 10-year 
contract with the Berry Petroleum Company for the 
sale or transport of natural gas for TEOR use. 
While the CPUC has taken the necessary steps to 
assure TEOR producers reliable utility service at 
competitive rates, the producers and other custom-
ers remain skeptical. They tend to believe these 
changes have come only in response to the pipeline 
proposals, and have expressed doubts about their 
ability to rely on the CPUC not to interfere with 
long-term contracts if conditions change. To allay 
these fears, the CPUC waived its authority to require 
that long-term transportation contracts be subject to 
future modifications by the CPU C. However, the 
CPUC cannot (and should not) waive its 
constitutional power to modify private contracts in 
the face of clear public necessity. 
An interstate pipeline in California would provide 
significant competition for bulk transportation of 
natural gas, which currently does not exist in the 
state. In addition, such a pipeline would provide 
greater access to other sources of natural gas, thus 
allowing for more competition in supplying TEOR 
producers. To its credit, the CPUC has taken steps to 
ensure that California's gas utilities are favorably 
positioned to compete for this new gas market. 
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The Energy Commission does not believe an inter-
state pipeline serving TEOR customers would result 
in a large rate increase to current utility customers. 
Positive steps recently taken by the CPUC to estab-
lish a new cost-based rate structure should: ( 1) give 
the utilities a cost advantage over a new pipeline in 
serving non-TEOR industrial customers; (2) prevent 
the significant loss of traditional customers to the 
pipeline; and ( 3) provide the utilities the necessary 
tools to compete for new TEOR markets. For these 
reasons the marketplace should determine the need 
for a new interstate pipeline. 
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Left, a gas processing 
facility In Kern County 
produces butane, propane, 
and natural gas. 

Resolving Transportation Issues 
allfornia's transportation system 
is among the most complex in 
the world and is not without 
problems. Congestion is a major public concern 
in all of California's urban areas. Unfortunately, 
solutions to congestion are both costly and 
difficult to implement. Most transportation agen-
cies predict congestion will continue to increase. 
The transportation system is also a leading con-
tributor to the air quality problem in the state. 
Los Angeles, Sacramento, Fresno, Ventura, and 
Kern counties are not likely to attain the ozone 
California must find 
ways to decrease its 
transportation system's 
dependence upon oil. 
~:6~=·~-~~·::-s:-~~,~~ 
Congestion alters energy 
consumption patterns by 
causing vehicles to operate 
less efficiently. Right, rush 
hour In the Bay Area. 
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standards specified in the federal Clean Air Act by 
the end of 1987. Air quality planning agencies are 
currently preparing plans that demonstrate a good 
faith effort to comply with the spirit of the Act. 
However, these plans may not be enough to avoid 
mandated sanctions for noncompliance, such as 
discontinuation of highway funding and moratoria 
on new development. 
While congestion and air quality issues currently 
dominate California's transportation planning 
activities, California must also find ways to decrease 
the system's dependence upon oil. Decisions regard-
ing congestion relief and air quality improvement 
must incorporate actions to decrease oil depend-
ence when feasible. 
TRENDS IN CALIFORNIA 
Virtually 100 percent of transportation fuel demand 
is met by petroleum. Demand for petroleum 
decreased by 6 percent during 1981 and 1982, but 
increased 7.5 percent each year thereafter. While 
today's average consumer travels more efficiently 
and cost-effectively than in 1982, increasing 
population and more driving per person have 
caused overall transportation energy demand to rise, 
offsetting total vehicle efficiency improvements. 
Consumers are buying larger vehicles today partly 
because of lower fuel prices. While new 1984 cars 
were averaging 27 mpg, new 1986 cars declined to 
26 mpg. At the request of General Motors and Ford 
Motor Company, the National Highway Transporta-
tion and Safety Administration ( NHTSA) rolled back 
Corporate Average Fuel Economy (CAFE) standards 
from 27.5 mpg to 26.0 mpg. The Energy Commission 
estimates that this rollback could result in an addi-
tional 30 million gallons of gasoline being used in 
California each year. Although only an incremental 
impact (one-quarter of one percent) on total gaso-
line consumption, this increase in consumption is an 
unwelcomed trend. 
The Energy Commission's 1986 Biennial Fuels 
Report (BFR) predicts that transportation energy 
demand will increase 12.3 percent by 2005. Further-
more, during the period 1984-2005, the Energy 
Commission forecast shows gasoline demand increas-
ing by a total of 16 percent, while aviation and diesel 
fuel demand will increase by 44 percent and 3 7 
percent, respectively. These projections are based 
on assumptions of a moderate increase in fuel prices 
and continued economic and population growth. 
Alternative transportation fuels have not yet cap-
tured a significant share of the market. Propane and 
ethanol have achieved the greatest penetration; each 
approached about one percent of the total market 
before petroleum prices fell. Approximately 200,000 
propane vehicles and about 400 commercial supply 
outlets are in service. Methanol use is in the testing 
and demonstration phase with 600 vehicles and 19 
refueling stations now located throughout Cali-
fornia. The demand for electricity and compressed 
natural gas vehicles has been limited principally to 
test fleets. Hydrogen as a fuel is still experimental. 
Increasing Congestion 
The effect congestion is likely to have on urban 
transportation is an important factor in determining 
future energy demands for transportation. Conges-
tion alters energy consumption patterns by causing 
vehicles to operate at less than optimum efficiencies. 
For example, fuel economy will decrease up to 50 
percent in stop-and-go congestion conditions. In 
southern California, the average speed at which 
vehicles travel over the region's 1,500 miles of 
freeways during peak periods is 3 7 mph. During 
commute hours, San Francisco Bay Area traffic 
~ 
travels at less than 35 mph on over 25 percent of the 
region's freeways. In both cases, this is less than the 
optimum fuel economy speed of 45-50 mph and sig-
nificantly less than the 55 mph speed limit. Further-
more, congested areas have spread from the central 
business districts to major regional centers. This 
growth leads to congestion in both directions on 
some freeways, such as the Santa Monica and San 
Diego freeways in Los Angeles. 
Relieving existing congestion and preventing greater 
congestion in the future falls mainly on the shoulders 
of the California Department of Transportation 
( Caltrans ). In its 1984 State Highway System Plan, 
Caltrans is pursuing three strategies: 
1. improving the operation of the state highway 
system, which includes creating high occupancy 
vehicle lanes, signal timing, and restriping (to 
add lanes); 
2. increasing the capacity of the system through 
improvements such as new freeways and freeway 
widening; and 
3. reducing automobile travel by emphasizing 
programs such as ridesharing and mass transit 
use. 
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Caltrans' forecasts show that unless relief measures 
are quickly implemented, even the present 
transportation system's level of service could decline 
rapidly. Transportation energy demand will continue 
to increase as a consequence of this accelerating 
congestion problem. 
Transportation Energy 
Demand 
• Gasoline 
• Other 
• Aviation 
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Mass transit, such as Bay 
Area Rapid Transit (BART), 
can help reduce automobile 
travel and relieve conges-
tion In the state's urban 
areas. 
Methanol offers a sig-
nificant option to de-
crease ozone levels In 
urban areas. 
-~:----':~~~-~::·~~?.::::_: 
ARCO executive Ed Reilly 
and CEC Chairman Charles 
lmbrecht announce a part-
nership to provide methanol 
fuel In the smoggy South 
Coast Air Basin. 
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Air Quality Considerations 
The federal Clean Air Act requires states to protect 
public health by meeting clean air standards by the 
end of 1987. lf they are not met, the Environmental 
Protection Agency (EPA) can impose sanctions 
including halting new highway construction and 
restricting federal highway funding in nonattainment 
areas. The South Coast Air Basin, which has the 
worst air quality in the nation, and four other areas 
(Sacramento, Fresno, Ventura, and Kern Counties) 
may be designated as nonattainment areas at the end 
of 1987. 
The EPA has suggested an alternative to the sanc-
tions required by the Act. This alternative, known as 
the Reasonable Extra Effort Program (REEP), requires 
states to demonstrate a commitment to achieving 
the air quality standards in nonattainment areas. In 
compliance with REEP, air quality management 
agencies are producing plans to deal with one of the 
major contributors to deteriorating air quality -
transportation. 
-~~-=--:::·$;:~:::...._: 
Commissioner Robert 
Mussetter takes Ford 
Motor Company's flexl· 
ble fuel vehicle for a 
test drive. 
A recent federal court ruling concluded that EPA 
does not have the legal authority to use REEP in lieu 
of sanctions. In addition, congress is looking at var-
ious actions to take regarding standards attainment 
and has delayed the imposition of sanctions until 
August, 1988. 
Methanol offers a significant option to decrease 
ozone levels in urban areas and thereby demonstrate 
California's responsiveness to air pollution concerns. 
A car fueled by methanol emits lower levels of 
reactive hydrocarbons than comparable gasoline 
cars. Hydrocarbons are the main contributors to 
ozone formation. Based on modeling simulations for 
the South Coast Air Basin, a complete changeover to 
methanol vehicles would cause an estimated 14 to 
22 percent reduction in peak ozone levels. In com-
parison, all other control measures included in the 
South Coast Air Quality Management District's State 
Implementation Plan ( 1982 Revision) for the air 
basin in the year 2000 would result in a 26 percent 
reduction in ozone, and strategies that result in 
gains as small as 0.1 percent are considered worthy 
of regulatory actions. 
In 1984, a Methanol Task Force (MTF) was formed, 
including representatives of the Energy Commission, 
the ARB, and the South Coast Air Quality Manage-
ment District. The task force's main goal is to guide 
each agency's involvement in the evaluation and 
commercialization of methanol fuel in California. 
Based on results of the current Energy Commission 
methanol demonstration program, the MTF con-
cluded that significant air quality benefits can be 
achieved by replacing current uses of petroleum 
fuels with methanol. 
Recently adopted federal regulations aimed at large 
trucks and buses could also increase the role of 
methanol. In 1986, California established emission 
standards for heavy-duty engines, which become 
increasingly strict through 1994. Methanol provides 
a reasonably cost-competitive alternative to meet the 
standards without requiring the use of expensive pol-
lution control technology. 
CHARTING A NEW COURSE 
The Energy Commission has long advocated 
reducing transportation's dependence on petroleum 
and has implemented programs to increase effi· 
ciency and promote greater market penetration of 
alternative fuels. Because transportation's continuing 
dependence on petroleum leaves the state vulner-
able to supply and price shocks, California should 
reevaluate its transportation activities and include 
energy concerns when developing its various plans. 
Coordinating Government Response 
Currently Caltrans, the ARB, and the Energy 
Commission produce plans and programs which 
address their most immediate problems. No single 
state agency prepares a comprehensive plan that 
accounts for overlapping air quality, transportation, 
and energy issues. The ARB, Caltrans, and the Energy 
Commission are discussing efforts to improve air 
quality and alleviate congestion and to reduce 
dependence on petroleum. Formal cooperation 
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between ARB, Caltrans, and the Energy Commission 
will ensure that today's decisions to alleviate air 
quality and congestion problems also work to lessen 
dependency on petroleum. The Energy Commission 
should take the initiative and work with the ARB and 
Caltrans. A cooperative effort should be patterned 
after the existing Methanol Task Force. 
Under a multi-agency scheme, local government plan-
ning efforts would still play the key role in imple-
menting transportation improvements. These 
include proposals to determine suitable land use 
patterns, traffic engineering measures, and other 
measures that are under local government control. 
Successful local projects have made positive impres-
sions with planners and traffic engineers in meeting 
the goals of congestion relief, air quality, and energy 
conservation. During the 1984 Olympic Games in 
Los Angeles, for example, air emissions were lowered 
as the level of traffic was reduced by 10 percent due 
to a shift to higher occupancy vehicles, an adoption 
of flexible work schedules, increased use of mass 
transit, and a willingness of truck drivers to avoid 
expected areas of congestion. 
Another successful effort is the traffic signal timing 
program initiated by the Energy Commission in 1982 
The state Is testing two 
clean-burning methanol· 
fueled buses operated by 
the Golden Gate Transit Dis-
trict In Marin County. 
Fuel diversity in the 
transportation sector 
would lead to greater 
energy security for 
California. 
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and administered today by Caltrans. The Institute of 
Transportation studies estimate that timed signals 
save over 20 million gallons of fuel annually in Cali-
fornia by creating conditions that help facilitate 
traffic flows. Since traffic signal timing has benefited 
drivers and local agencies, the program has received 
nearly universal praise, including an Institute of 
Transportation Engineers award for energy 
conservation. 
To promote either improved transportation systems 
or alternative fuels, this multi-agency team needs 
funds to provide grants to local agencies for these 
projects. One source of funds might be from future 
Petroleum Violation Escrow Account monies which 
are not presently allocated. 
Alternative Fuels 
Using electricity generation as a model, a diversity of 
fuels in the transportation sector would lead to 
greater energy security for California. While similar 
diversity in transportation is more difficult, it can be 
achieved through promoting various fuels in their 
most appropriate roles. California continues to 
propose methanol as the alternative with the most 
promise as a substitute for gasoline. The Energy 
Commission has evaluated several other fuels which 
also show promise for improving air quality and 
reducing petroleum dependence. Of particular inter-
est are compressed natural gas, liquefied petroleum 
gas, and electricity. Each offers excellent alternatives 
for fleet vehicle applications and should be sup-
ported in this context. Ethanol can be used in blends 
with gasoline and future use should continue to be 
investigated. Hydrogen fuels also warrant further 
research and demonstration. 
The Energy Commission is vigorously pursuing the 
use of methanol because resources to develop this 
fuel are plentiful, its use can benefit the environ-
ment, it is close to being competitive with gasoline 
on a cost basis, and methanol can directly replace oil 
for many transportation uses. While current meth-
anol production relies on natural gas as a resource, 
other resources such as coal and biomass are also 
potential feedstocks. The abundance of these other 
resources in the United States can provide a signifi-
cantly greater degree of energy security than does 
our increasing dependence on foreign oil. 
Increasing the use of methanol in California 
depends, in part, on expanding the state's network 
of fueling stations. Recently the Atlantic Richfield 
Company has proposed to provide methanol pumps 
at 25 stations throughout California. The next step is 
to continue to build methanol demand by increasing 
the size of the methanol fleet. California's govern-
mental agencies in nonattainment air basins with 
Dan Jones of Ford Motor 
Company "fills up" his 
company's flexible fuel 
vehicle (FFV). Seven FFVs 
are currently being test· 
driven In California. 
fleets of 15 vehicles or more can lead the way in 
such an effort by replacing at least 50 percent of 
their motor fuel consumption with methanol by the 
year 2000. The Energy Commission will coordinate 
with Caltrans and the Department of General Ser-
vices in implementing this action. 
Developing a car that runs on either gasoline or 
methanol or any mixture of the two might also solve 
the refueling problem and allow for more diversity 
in fuel use. The flexible fuel car is currently being 
studied by the Energy Commission and auto manufac-
turers. It uses a device that can detect the relative 
amount of methanol in any fuel mixture, in tum 
signaling an on-board computer which adjusts the 
operation of the car to run on the specified fuel 
mixture. With these devices, the flexible fuel car 
could travel to any area without regard to the loca-
tions of methanol fueling stations. Because of the 
advantage of using either methanol or gasoline, the 
flexible fuel car may represent the best method of 
introducing methanol into the transportation market. 
The flexible fuel car also offers the advantage of 
using ethanol, thereby presenting the consumer a 
wide range of fuels to use. Therefore, if the current 
oil glut continues, the consumer would naturally 
choose gasoline, or market forces could create an 
environment that, for example, leads to greater 
methanol demand with a minimum of government 
intervention. 
Unfortunately, lower gasoline and diesel prices have 
prompted major auto and engine manufacturers to 
consider reducing research and development activ-
ities involving alternative fuels. One way to reverse 
this thinking would be the use of CAFE credits as an 
incentive to produce vehicles capable of using meth-
anol fuels. These credits would raise the average fuel 
economy levels for the automobile manufacturer 
based on the number of methanol vehicles sold. The 
Energy Commission supports such credits. 
The Potential of Telecommuting 
The use of telecommunications can help achieve 
multiple goals of congestion relief, air quality 
improvements, and energy conservation. Telecom-
muting is defined as transporting information to and 
from a central place of business without transporting 
people. 
In its 1986 Conservation Report, the Energy 
Commission concluded that the trend toward tele-
commuting could significantly affect California's 
energy use and should be evaluated within the 
context of energy planning. 
31 
Telecommunications companies, including Pacific 
Bell, Apple Computer, Control Data Corporation, 
and GTE, have pioneered telecommuting for their 
employees. Advocates of telecommuting point to 
many benefits, including increased productivity 
(ranging from 30-40 percent in the majority of 
cases), decreased rate of employee turnover, and 
space and energy savings. A 1984 study by the 
Southern California Association of Governments 
estimated that a 12 percent reduction in work-
related travel by the year 2000 would reduct: 
exhaust emissions by 2 percent and fuel consump-
tion by 4 percent. In 1983, the Energy Commission 
sponsored studies which forecasted up to 6.8 
percent savings in California's annual gasoline 
consumption by 2000. 
The California Department of General Services has 
initiated a pilot project to analyze telecommuting as 
a way to reduce state government costs. This SI.2 
million project involves 200 state workers and would 
monitor and evaluate the costs and benefits of tele-
commuting, including transportation and energy 
impacts. Given the potential benefits of reducing 
government costs, decreasing energy use, and reduc-
ing congestion, the Energy Commission plans to 
support this program through actual participation 
of its employees and analysis of the program's 
effects. 
Telecommuting, like work· 
lng at home, Is a way to 
transmit Information with· 
out transporting people. 

New Directions in Electricity 
alifornia's electricity system is 
moving from a centralized one, 
in which a relatively few, regu-
lated, investor-owned utilities such as Pacific 
Gas and Electric Company (PGandE) and Southern 
California Edison Company (SCE) and municipal 
utilities own and operate virtually all power 
plants, to one in which small, privately-owned 
generation systems are playing an increasingly 
important role. Between now and the early 
1990s, only one-third of the new capacity ex-
pected to come on line will be utility-owned. 
California faces new 
challenges and oppor-
tunitles as a result of 
its remarkable success 
In diversifying Its elec-
trlcity system. 
Wind power Is a clean and 
abundant source of elec-
trlclty. Wind and other 
alternatives will supply 25 
percent of the state's 
electricity by 1.996. 
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California faces new challenges and opportunities, 
partly as a result of its remarkable success in diversi-
fying its electricity system. California currently has 
an abundance of electrical supplies and can expect 
to meet all of its needs for electricity until the late 
1990s. Consumers can benefit from increased compe-
tition and a wide choice of electricity supplies. At 
the same time, the amount of electricity the utilities 
must purchase from independent producers could 
cause operational and economic problems for utility 
systems, reduced electricity sales and loss of mar-
kets, and increased electricity rates. The challenge is 
to encourage increasing competition in electricity 
markets, while maintaining environmental protec-
tion, resource diversity, and security from fuel 
supply disruptions and price hikes. 
TRENDS IN CALIFORNIA 
Electricity Demand 
Between the 1950s and the early 1970s California's 
electricity demand grew at about 7 percent per year. 
Growth rates since then have dropped to below 2 
percent per year. Projected growth rates to 1997 are 
t 
p 
higher than previously projected due to forecasts of 
faster economic and population growth, slower 
increases in electricity prices, and lower estimated 
conservation savings. 
The Energy Commission's 1986 Electricity Report 
contains its official forecasts of future electricity 
demand. The Energy Commission forecasts state-
wide electric energy needs to increase from approxi-
mately 183,780 gigawatt-hours (GWh) in 1985 to 
233,118 GWh in 1997. Growth is expected to 
increase at an average rate of 2.14 percent annually 
during this period. California's demand for electrical 
capacity is likely to increase from a 1985 level of 
41,316 megawatts (MW) to 50,881 MW in 1997. The 
Energy Commission expects growth rates in elec-
tricity demand to average 2.23 percent over the 
1983-1997 period. 
Electricity Supply Additions 
Since 1984, utility-owned resources have increased 
3,500 MW, and by 1997 the utilities plan to have on 
line 1,900 MW more. Virtually all of these projects 
are already permitted and under construction. 
While utility-owned projects represent substantial 
additions, their total added generating capacity is 
only half that of the nonutility independently-owned 
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qualifying facilities ( QFs ). In 1984 PGandE, SCE, 
LADWP, and SDG&E were purchasing 1,506 MW 
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of under-50 MW QF capacity. By the end of 1986 
another 2,185 MW of these under-50 MW projects 
were contributing to California's electricity supplies. 
Between 1986 and 1997 the Energy Commission 
expects another 4,242 MW will enter the electricity 
system. 
Consumption (GWh)• Annual Growth Rates (%) 
Service Area 1983 1990 1997 2005 1983-1997 1983-2005 
(Actual) 
PGandE Area 68,561 76,200 88,116 97, 155 1.81 1.60 
SMUDArea 5,955 6,940 7,989 8,793 2.12 1.79 
SCEArea 62,345 73,289 83,794 92,322 2.14 1.80 
LADWPArea 18,879 20,670 23,171 25,083 1.47 1.30 
SDG&EArea 10,151 12,754 15,109 16,989 2.95 2.41 
BGPArea 2,402 2,684 2,985 3,225 1.56 1.35 
Other Area 2,525 3,074 3,421 3,644 2.19 1.68 
DWRArea 2,497 7,546 8,533 9,433 9.17 6.23 
Statewide 173,315 203,157 233,118 256,644 2.14 1.80 
Peak Load (MW)• Annual Growth Rates (%) 
Service Area 1983 1990 1997 2005 1983-1997 1983-2005 
(Actual) 
PGandEArea 14,012 15,910 18,724 21 ,179 2.09 1.90 
SMUDArea 1,641 1,887 2,171 2,400 2.02 1.74 
SCEArea 13,601 15,826 18,348 20,599 2.16 1.90 
LADWPArea 4,493 4,935 5,537 6,003 1.50 1.33 
SDG&EArea 2,072 2,825 3,434 3.930 3.67 2.96 
BGPArea 639 702 776 823 1.40 1.16 
Other Area 566 689 766 816 2.18 1.68 
DWRArea 329 995 1,125 1,243 9.18 6.23 
Statewide 37,353 43,769 50,881 56,993 2.23 1.94 
Electricity Demand 
Growth 
Adopted Demand 
Forecasts by Demand 
Planning Area 
Annual forecasts are pro· 
vlded In Energy Commission 
Order 86.0903·01. 
• Includes self generation. 
Out-of-state power pur-
chases are an impor-
tant component of the 
state's electricity supply. 
Southern California Edison 
Company's Cool Water coal 
gasification project demon-
strates that coal can be 
burned cleanly. Here coal's 
pollutants are extracted 
before burning. 
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In addition, the Energy Commission has approved 10 
QF projects over 50 MW totalling, 1,666 MW, and 
has another 11 projects equalling 1,983 MW in its 
licensing process now. 
Out -of-state power purchases also continue to be 
an important component of the state's electricity 
supplies. The Bonneville Power Administration 
(BPA) in the Pacific Northwest has testified that it 
should have an average of 30,000 GWh of nonfirm 
energy availabk for sale annually to California 
markets. The Energy Commission is currently relying 
on 13,150 GWh in its supply projections, although 
the amount depends heavily on whether BPA can 
provide sufficient guarantees of price stability to jus-
tify long-term reliance on this power source. Califor-
nia utilities also purchase 6,300 GWh of nonfirm 
Southwest energy. 
Electricity Prices 
The Energy Commission expects electricity prices in 
most of the state's planning areas to increase in real 
terms (i.e., rise faster than inflation) over the next 2 
years and then rise slower than inflation until the 
end of the 1990s. The near-term price increases will 
result from several new power plants - including 
Diablo Canyon - entering the system. 
A reallocation of utility rates among the various cus-
tomer classes may also affect electricity bills. When 
electricity prices were escalating rapidly due to oil 
price increases, ratemaking decisions went into 
effect which forced some ratepayers to subsidize 
others. The results of these decisions, however, led 
to economic distortions in utility service. Artificially 
high industrial rates have resulted in extensive non-
utility electricity generation, including self genera-
tion. At the same time, subsidization of residential 
rates has limited the cost effectiveness of many 
energy efficiency measures. 
The CPUC's decision in PGandE's most recent 
general rate case focuses on having rates reflect the 
actual long-run marginal costs of serving a customer 
class. This sends a true signal to customers regarding 
the cost of delivering service over time, throughout 
fluctuations in business cycles and fluctuations in 
short-term costs to utilities. 
CHANGING PAITERNS IN ELECTRICilY 
Electricity Supply 
Avoided Costs and QF Supply 
Qualifying facilities sign power sales agreements 
with the state's electric utilities. 'JYpically, the 
agreements consist of long-run standard offer con-
tracts or negotiated contracts with substantially 
similar payment provisions. The CPUC determines 
what these standard offers will be. Until it suspended 
certain standard offer payment options in October 
1984, the CPUC had set no limit on the amount of 
QF capacity that could accept the standard offer. By 
the time the CPUC moved to suspend the long-run 
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standard offers, far more QF capacity had signed 
standard offers than the utilities could use. QF and 
utility resource additions will produce capacity and 
energy surpluses in three of four major utility 
service areas between now and the mid-1990s. 
Because the utilities are required to buy all the 
power generated by these facilities, the utilities 
could be forced to curtail operation of their own 
baseload facilities (nuclear, coal, hydro, and 
geothermal) which generally produce lower cost 
power than QFs. Utilities might also have to curtail 
purchases of inexpensive out-of-state energy. 
The Dalles Dam on the 
Columbia River generates 
lBOO megawatts of 
hydroelectricity. 
The California Public 
Utilities Commission 
and the Energy Commis-
sion have initiated 
actions to resolve elec-
tricity issues. 
Unusable timber Is processed 
In nearby forests and sold to 
Ultrapower 11n Burney, 
California, for use In an 11 
megawatt power plant. 
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Both the CPUC and the Energy Commission have ini-
tiated actions for dealing with these circumstances. 
The CPUC is altering the contracting and energy 
pricing conditions between QFs and regulated util-
ities, thus reducing the economic incentive to 
develop third-party generation. The Energy Commis-
sion is using its electricity planning process and 
power plant siting authority to ensure only needed 
supply additions are developed. 
TilE CPUC AND OIR 2. The primary CPUC response to 
the oversupply problem is its Order Instituting Rule-
making ( 0 IR) 2, a series of proceedings which 
have worked on the design of avoided costs for 
investor-owned utilities to implement Public Utili-
ties Regulatory Policy Act. 
The process will involve a number of steps. First, 
utilities will submit resource plans based on the 
Energy Commission's electricity demand forecasts. 
Second, the CPUC will identify a pool of resource 
additions that can potentially be avoided or deferred 
by purchasing power from QFs. This pool will then 
be used in determining the avoided cost to be paid 
QFs. Next, utilities will announce the availability of 
long-run standard offers based on the capacity and 
the fixed and variable costs of the avoided resources. 
QFs then submit bids to the utility, specifying the 
resource they wish to avoid and their bid price. If 
the cumulative QF bids do not exceed the size in the 
identified resource "pool," all QFs will be offered 
contracts at the full fixed costs of the resource. If 
QFs do exceed the size of the pool, then contracts 
up to the limit will be offered to the lower bidding 
QFs. This procedure is notable on several counts. To 
work properly, it requires considerable integration 
of Energy Commission and CPUC efforts in deter-
mining avoided costs. In addition, it allows contract-
ing flexibility to meet utility needs, and it is a major 
step toward competitive bidding in pricing QF power. 
TilE ENERGY COMMISSION ANDER 6. Energy Commis-
sion approval is required before any new thermal 
power plant greater than 50 MW may be built. 
Before granting its approval, the Energy Commission 
must find that the new plant is needed, based on the 
forecasts of supply and demand contained in the 
most recent Electricity Report. 
In the 1986 Electricity Report, the Energy 
Commission identified the need to mitigate the 
potential operational and economic impacts of 
oversupply on the state's utility systems and 
its ratepayers. 
Several important concepts and tests were devel-
oped. The Energy Commission defined a set of 
"core" resources which, because of their economic, 
operational, and resource characteristics, should not 
be displaced by QFs or other generating options. 
The Energy Commission includes three types of 
resources in the core: ( 1 ) resources currently pro-
viding electricity and which should be retained; ( 2) 
committed resources which are not yet operational, 
but which are expected to be available in the next 
few years; and ( 3) uncommitted resources which 
would have favorable characteristics for the opera-
tion of the system or other positive features, such as 
environmental benefits. 
In addition, three tests were developed to evaluate 
whether proposed facilities are needed in the siting 
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process. One test assesses the physical "fit" of the 
proposed resource with the operating requirements 
of the recipient utility. This "physical need" test 
prevents a new resource from displacing "core" 
resources. The intent is to assure the proposed 
resource retains the operating and environmental 
benefits of the existing utility system. 
The "economic need" test compares the economics 
of the proposed facility with the cost of running the 
existing system without the proposed additions. 
Under these tests, proposed resources can be sited if 
applicants can demonstrate they are consistent with 
utility resource requirements and that they are 
economically competitive with other sources of 
power available to the utility. 
Wind turbines are ideally 
situated for California's 
many windy regions, like 
these located In the 
Tehachapi Pass area. 
The California Public 
Utilities Commission 
and the California 
Energy Commission 
have taken important 
steps to mitigate the 
adverse effects of past 
incorrect pricing signals. 
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Recent advancements In the 
commercialization of photovoltalc 
technology will help reduce high costs 
associated with Its widespread use. 
Above, a photovoltalc a"ay turns the 
sun's energy Into electricity. 
The Energy Commission has also recognized that cer-
tain projects can provide substantial benefits that 
may outweigh the negative consequences of failing 
to meet the physical or economic need test. Thus, 
the Energy Commission has included a "balancing 
test" that allows licensing of such projects if they 
can make a convincing case that their benefits sub-
stantially outweigh any detriments. 
While both the CPUC and the Energy Commission 
have taken important steps to mitigate the adverse 
effects of providing incorrect pricing signals for QF 
development, the problem could persist. First, QFs 
under 50 MW in size are outside the regulatory juris-
diction of the Energy Commission; they do not have 
to be found "needed" from a statewide perspective 
in order to be built. Second, the actions of the CPUC 
in this area are essentially prospective; QFs with 
"interim" contracts already approved by the CPUC 
cannot have that approval withdrawn. Third, the OIR 
2 proceeding does not include municipal utilities. 
Therefore, the precise amount, timing, and conse-
quences of additional QFs and municipal resources 
entering the system are uncertain. 
Self Generation 
As noted above, increased self generation in the 
commercial and industrial sectors will have an 
important impact on state utility systems. Increases 
in electricity rates over the past several years (which 
have hit industrial customers the hardest), along 
with recent declines in rates for natural gas (which 
large customers can use as fuel to generate elec-
tricity), have combined with technological advances 
to make self generation an increasingly attractive 
option. The Energy Commission expects over 1,200 
MW of self generation to be on line by 1990, with an 
additional 1,000 MW by 1997. 
Self generation can create both costs and benefits to 
the utility system. When a customer leaves the sys-
tem to self generate, the utility company loses 
revenue as a result of its lost sales, but the utility 
reduces its expenses because it does not need to 
generate as much power. If the loss of revenue is less 
than the reduction in costs, the utility system gains 
an overall benefit from the self generator. If, how-
ever, the revenue reduction is greater than the reduc-
tion in expenses, the difference must be made up by 
an increase in rates to other customers. This latter 
situation currently exists in the short term in most, 
if not all, of California. It is, however, unclear 
whether self generation will provide net benefits or 
costs in the long term. 
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Self generators can, in theory, enter and leave the 
market as electricity rates decrease in relation to 
their cost of producing power. In reality, however, 
the self generator will be unlikely to cease operation 
after the plant has been built, because once the self 
generator has invested in his plant, he will keep it 
running unless his day-to-day expenses (not his full 
costs) exceed his revenues. 
REGUlATORY RESPONSES. Both the CPUC and the 
Energy Commission are responding to the problems 
associated with self generation. The CPUC is evaluat-
ing flexible electricity rates for industrial customers. 
The Point Lorna sewage 
treatment facility near San 
Diego produces methane 
gas and generates 2.4 
megawatts of electricity for 
sale to the local utility. 
The state's electric util· 
ities should not depend 
on any generation re-
source for more than 
one-third of their elec-
tricity needs. 
Governor George 
Deukme]lan trys his hand 
at the controls under the 
Interested gaze of San 
Diego Gas and Electric 
Company President Thomas 
A. Page and an SDG&E 
technician. 
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Flexible rates would allow utilities to negotiate elec· 
tricity prices at levels comparable to self generation 
costs. PGandE has already applied to the CPUC for 
flexible rates to increase its competitive position 
with potential self generators. While this approach 
may make utilities more competitive with self genera-
tors, it could also increase rates for other customers. 
An Energy Commission report on self generation sug-
gest that in the PGandE and SCE service areas, the 
rate increase from self generation is nearly equiva-
lent to the rate increase from a negotiated alter-
natjve. In the SDG&E area, self generation increases 
rates more than could negotiated alternatives. The 
dilemma is in choosing the alternative which would 
result in the lower rates. 
In its sixth Electricity Report, the Energy Commis-
sion determined that self generation projects may be 
found to be "needed" if, after negotiations between 
the utility and the project developer, the parties are 
unable to agree on electricity rates. In addition, the 
Energy Commission has urged the CPUC to consider 
relieving utilities of their traditional obligation to 
serve self generators, ensure that standby charges 
compensate utilities for the cost of maintaining 
standby service, and allow utilities to negotiate with 
customers to offer competitive rates consistent with 
the utility's costs. 
Electricity Distribution 
California's utilities, energy producers, and end users 
face many issues regarding electricity distribution. 
For example, one soiution to generation imbalances 
between service areas would be to wheel (trans-
port) power from service areas where surpluses 
exist to areas where power is needed. At present, 
some wheeling agreements exist between utilities 
and nonutility producers to wheel power from ser-
vice areas where avoided cost rates are relatively low 
(like LADWP and SMUD) to surrounding utilities 
where rates are higher ( PGandE and SCE ). 
While utilities have shown a willingness to wheel 
power from one service area to another, they are 
concerned about a more deregulated environment 
in which nonutility producers might be allowed to 
provide power directly to other utility customers. 
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Utilities may be reluctant to wheel power for such 
developers whenever they are limited in capacity by 
the amount of firm power interconnection with 
each other. 
Therefore, given the disparate views, the involve-
ment of investor-owned and municipal utilities, and 
the concerns of numerous end users and producers, 
the Energy Commission and Public Utilities Commis· 
sian should investigate ways to reduce barriers to 
energy distribution, consistent with ratepayer 
protection. 
Resource Diversity 
Continued declining domestic oil production, 
reduced exploration and increasing energy demand 
will eventually produce an increased dependence on 
foreign oil. Price increases will likely follow, once 
again forcing consumers to struggle with rising 
energy costs. 
To allow California's electricity supply system to 
again develop an oil and gas dependence, similar to 
that of the late 1970s, would place the state's econ-
omy at a level of unacceptable risk. For this reason 
the Energy Commission continues to believe that 
state policy should encourage a diverse resource 
base for electric generation as the best insurance 
against unpredictable events that might cause signif-
icant electricity rate increases in the future. While in 
previous years the Energy Commission has focused 
on the risks of oil- and gas-fired generation, the real-
ity is that all generation resources are susceptible to 
events which might limit their availability. It is the 
judgement of the Energy Commission that the state's 
electric utilities should not depend on any genera-
tion resource for more than one-third of their elec-
tricity needs. 
Currently 24 power plants 
produce 1800 megawatts of 
electricity In California's 
geothermal resource area. 
The CEC has certified 12 of 
those power facilities since 
1979. 
Few technologies are 
capable of producing 
electricity without coin-
cidental environmental 
effects. 
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Environmental Issues 
Basic environmental quality considerations remain 
important in evaluating future demand and supply 
system options. Air pollution, nuclear operating 
safety and waste disposal, and coal-fired power plant 
impacts are directly related to the policy debates 
surrounding future resource choices. Few technolo-
gies are capable of producing electricity without 
coincidental environmental effects. 
Cogeneration, biomass and municipal solid waste 
options can have significant air pollution impacts. 
These types of facilities may improve air quality by 
offsetting or replacing existing sources of pollution, 
but this is only functional when projected displace-
ment actually occurs. Unfortunately, displacement 
does not often occur in the same location as the 
new source. Current opportunities for displacement 
are generally limited to existing refinery operations 
or utility oil and gas power plants, so only a finite 
amount of new development can be accommodated 
in accordance with air quality restraints. In addition, 
cogeneration opportunities are frequently located in 
already polluted air basins. 
Waste-to-energy facilities, which bum municipal 
solid waste as fuel in power plants, present a good 
opportunity to reduce the state's growing refuse 
problem while reducing the use of oil in conven-
tional facilities. However, numerous concerns 
related to air quality and public health have surfaced 
in Energy Commission licensing proceedings for 
three of these projects. Further studies of costs and 
impacts are needed to ensure the public health risks 
are within permitted levels. 
Nuclear operating safety and reactor waste disposal 
risks also contribute to potential future environ-
mental impacts. At the present time, no acceptable 
technology for waste disposal exists or has been 
demonstrated. The continued generation of waste in 
existing nuclear facilities adds to the risk and cost 
burdens which already exist. The 900 MW Rancho 
Seco nuclear facility near Sacramento has experi-
enced several safety problems and has been shut 
down for nearly two years for extensive modifica-
tions. Whether it will ever resume full operation is 
uncertain. The Energy Commission is monitoring the 
situation closely and has set Rancho Seco's availabil· 
ity factor at its historical average of 46 percent for 
the purpose of making electricity supply decisions. 
Coal-fired generation has caused environmental con· 
cern in neighboring states due to adverse impacts 
from air pollution, mining and acid rain. California 
should be concerned with these adverse environ-
mental impacts, even though the environmental 
problems caused by electricity imports do not 
directly affect the state. In addition, these problems 
increase future price uncertainty since federal 
legislation may require clean-up technologies. 
More Efficient Use of Electricity 
Demand Side Management (DSM) 
The demand for electricity in California produces a 
number of complex problems which require an inte· 
grated response. Peak electricity use remains high 
and costly both for utilities to provide and consumers 
to purchase. At the same time, there are many oppor-
tunities for increasing electricity use in off-peak 
periods to take advantage of today's electricity 
supply. Demand side management programs are 
needed to reduce peak demand and increase off-
peak use through coordinated state and utility 
actions. These will provide a full range of peak 
reduction and off-peak use options for electricity 
users. 
While the Energy Commission and the largest utili-
ties have proceeded in developing DSM programs, 
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the level of demand and supply-side integration is 
still seen as a long-term goal. Primary benefits from 
the different perspectives appear to be, for utilities, 
improved system efficiency, reliability, and 
resiliency; for customer groups, keeping their energy 
costs down; and, for state government, achieving 
statewide environmental and economic goals. To 
ensure these benefits take place on a consistent basis 
throughout California, the Energy Commission will 
take the lead in defining and implementing a compre-
hensive demand side management program. 
The Commission considers 
many potential 
environmental Impacts 
when certifying power 
plants and transmission 
lines. Left, a transmission 
tower Is delivered with 
minimal Impact. 
Meeting the state's long-
term electricity needs 
requires a sustained 
commitment to techno-
logical Innovation and 
advancements. 
Only cost-effective levels of 
Insulation are required by 
the building energy 
efficiency standards. 
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Efficiency Programs 
Because the generation or self generation of elec-
tricity by QFs is largely in response to past incorrect 
market signals, rate structure changes to allow more 
accurate market signals will result in increasing 
residential and commercial rates. While California's 
industrial and utility sectors have a variety of energy 
options to respond to rate and market changes, its 
commercial, residential, and governmental sectors 
do not Energy efficiency programs provide these 
sectors such a response and should therefore remain 
key elements of California's energy policy. 
More efficient energy practices and greater infor-
mation regarding energy efficiency options offer 
cost -effective opportunities for California consumers 
to lower their energy expenditures and respond to 
true market signals. Consumers often lack necessary 
information to select energy-efficient devices. In 
addition, there are many cases where the purchase 
This grocery store In Santa Ana, 
California, uses nearly 40 percent 
less energy for lighting after switching 
from standard wattage lamps to 
state-of-the-art electronic ballasts. 
of appliances or the design of buildings is decided by 
intermediaries, concerned about initial costs rather 
than operating costs. In the commercial sector, for 
example, increased use of advanced lighting tech-
nologies offers the potential for up to 50 percent 
savings in electricity costs for new buildings and 40 
percent over those presently achieved in existing 
buildings. For this sector, an Advanced Lighting 
Professional Advisory Committee is needed to work 
with the Energy Commission to coordinate informa-
tion and assist in market penetration of such 
technologies. 
California has also established minimum efficiency 
standards for new buildings and appliances. To pro-
vide equitable standards and account for the various 
climates within California, the building standards are 
complex, requiring inteipretation by builders and 
building officials. This can result in less effective 
implementation of the standards and thereby lower 
energy savings for consumers. Therefore, the Energy 
Commission will work with builders, building offi-
cials, and consumer groups to ensure consistent and 
effective implementation of its present standards. In 
its next Conservation Report, the Commission shall: 
• identify the actions taken with builders, building 
officials, and consumers; 
• describe the effectiveness and implementation of 
standards to date; and 
• recommend changes needed to reach full and 
effective market penetration. 
The Energy Commission will also report on the effec-
tiveness of efficient appliance market penetration 
and the progress of federal standards. 
Maintaining Progress in Energy Technology 
Development 
Continuing Research and Development 
Meeting the state's long-term electricity needs 
requires a sustained commitment to technological 
innovation and advancement. Therefore research, 
development and demonstration (RD&D) is a criti· 
cal part of the state's energy policy. 
The increasing diversity of California's electricity 
supply mix, enhanced by contributions from these 
new and advancing technologies, is an extremely fav· 
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orable trend. Continuation of this trend, with its 
accompanying economic, environmental, resource 
conservation, and energy security benefits for Cali-
fornia, will depend on continuing RD&D, both to 
strengthen the foothold for the technologies already 
commercially available and to add other promising 
technologies to the list of options. In addition, the 
application of new technologies provides many con-
sumers with competitive options to electricity prices. 
For the near-term, because the state has more elec-
tricity supply choices than needed to meet demand 
growth, the RD&D focus is oriented toward techno-
logical improvements that increase the efficiency 
and upgrade the environmental controls of existing 
generating facilities. The most important are 
advanced air pollution control technologies and solu-
tions for disposal of hazardous and nuclear wastes. 
Likewise, nongeneration technologies that offer 
cost-effective energy savings or enhanced system 
operations - in particular, advanced lighting 
techniques and high efficiency heating and cooling 
systems - are emphasized. 
To prepare adequately for the longer term when 
new electricity supply additions will again be 
needed, RD&D efforts which advance the technolog-
ical status of the most attractive supply options must 
be sustained. The length of time required for new 
Energy research, 
development and demon-
stration must continue to 
strengthen technologies 
already commercially 
available. Left, with 
assistance from the CEC's 
Energy Technologies 
Advancement Program, a 
new manufacturing process 
Is being developed for 
photovoltalc cells that 
would reduce peak watt 
costs nearly 800 percent. 
International energy 
markets represent a sig-
nificant area for export-
ing California's energy 
products. 
In Carrlsa Plains, the sun's 
energy Is converted by 
photovoltalc panels. 
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technologies to become commercially available, 
often 10-15 years, dictates focused development 
activity well in advance of anticipated introduction. 
NEW APPROACHES TO DEVELOPMENT. To assure that 
statewide RD&D priorities are prudently established 
and consistently applied, the Energy Commission is 
endeavoring to achieve a more systematic and 
widely accepted means of deciding on RD&D objec-
tives and funding. This effort centers around a newly-
established California Utility Research Council, 
whose membership includes utility and state agency 
representatives. 
The Energy Commission's guiding legislation directs 
it to set priorities for the state's energy research, 
development and demonstration needs. In its next 
Energy Development Report, the Energy Commis-
sion plans to identify energy technologies that are 
high priorities for further research, demonstration 
and development based on their potential benefit to 
the state's overall energy goals. This work will be 
done with the active participation of the California 
Utility Research Council, the CPUC, and other appro-
priate entities. The CPUC should use these priorities 
when determining appropriate funding for research, 
demonstration and development activities of Cali-
fornia's regulated utilities. RD&D funding decisions 
for California's regulated utilities may be removed 
from individual utility rate cases and consolidated 
into a single, separate biennial proceeding. A coordi-
nated effort among the CPUC, CEC, and regulated 
utilities to evaluate this option is underway. This will 
ensure consideration of the priorities as established 
in the Energy Development Report, streamline regu-
latory proceedings, and minimize statewide duplica-
tion of research, demonstration, and development 
efforts. The Energy Commission will also use these 
priorities in making funding decisions for its own 
RD&D programs. Similarly, the Energy Commission 
recommends that other government agencies, muni-
cipal utilities, research institutes, universities and 
colleges, and private industry consider these priori-
ties in making research, demonstration and devel-
opment decisions. 
The Energy Commission's other major RD&D activ-
ity is the Energy Technologies Advancement Pro-
gram (ETAP), created by the Legislature in 1984. 
ETAP makes both loans and grants to public and pri· 
vate organizations; a key feature is its risk-sharing 
principle requiring matching funding by partici-
pants. Advanced energy supply and conservation 
technologies have inherent financial and technical 
risks which limit necessary and important research, 
development, and demonstration in those areas with-
out state involvement. State government can acceler-
ate the demonstration of new energy technologies 
by providing successful models for the private sector 
to duplicate. Due to the necessity to maintain consis-
tency in research and development commitments 
this successful program warrants ongoing funding. 
Opportunities for Energy Technology Exports 
!he Energy ~ommission has encountered an emerg-
mg trend wh1ch should benefit California's diverse 
energy industry. Foreign government representatives 
have expr~ssed interest in using many new energy 
tec?nol~g1es and energy-related services offered by 
Californ1a firms to develop their indigenous energy 
resources. Initial Energy Commission research indi-
c_ate~ that international energy markets represent a 
s1gnificant area for expansion, particularly in devel-
oping nations which need technologies suitable for 
~oth traditional electric grids and remote applica-
t!On_s to p~mp water, electrify villages, and provide 
refngeratmn. Many of these developing nations have 
annual energy growth rates more than 200 times the 
U.S. average. Projected international sales of renew-
able energy technologies, cogeneration and energy 
conservation are expected to increase at 6 percent 
annually for most technologies, and as high as 30-40 
percent annually for photovoltaics through 1990. 
California represents much of the U.S. industry for 
these technologies and over 90 percent of nation-
wide development for wind and geothermal proj-
ect~. :rtterefore, California firms are in a unique 
pos1tmn to benefit from increased international mar-
ket sales. At its peak, this collective industry has 
employed 30,000 Californians and produced over S2 
bill~on i~ tax reve~ue. International markets present 
California firms w1th opportunities to build their 
market share, increase profits, and ensure the con-
tinued health of the energy technology industry. 
An additional benefit for California will occur if 
California energy firms can successfully export tech-
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nologies to international markets. Exports will help 
small power developers to maintain their market 
share until the 1990s when domestic demand for 
new power sources will increase to maintain the 
state's diversity of electricity supply. 
Many of the energy companies which comprise the 
California industry are small- and medium-sized 
firms not fully equipped to compete in international 
markets against Japanese and European companies 
heavily supported by their governments. Conse-
quently, the Energy Commission has initiated a busi-
ness export assistance program to increase 
opportunities for firms to enter international 
markets and enhance the success of export venture 
opportunities. 
Commissioner Barbara 
Crowley test drives 
Southern California Electric 
Company's experimental 
electric-powered van on 
display at the CEC during 
Energy Awareness Month 
Photovoltalc panels 
generate electricity for a 
small village In the Middle 
Eastern country of Oman. 
Recommendations 
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The Energy Commission intends California's Energy 
Outlook to be responsive to today's energy issues 
and to look ahead in identifying major issues that can 
affect our future energy supplies. The Energy Com-
mission presents the following recommendations as 
necessary actions to ensure a reliable energy supply 
for California. 
To ensure that the oil emergency 
responses of California and other 
states are compatible with the National 
Oil Emergency Plan, the federal government 
should involve states in tests of its various oil 
emergency programs. 
Because some necessary oil emergency actions are 
beyond the authorities and resources at the state's 
disposal, the success of California's Energy Shortage 
Contingency Plan in responding to potential oil 
supply disruptions is dependent on the federal gov-
ernment's plan. For this reason, California and other 
states need assurance that the federal government's 
emergency actions will be clear, certain, and effec-
tive. This assurance can be provided by involving 
states in periodic tests of those programs comprising 
national oil emergency response. These programs 
specifically include: ( 1 ) the drawdown and effective 
use of the U.S. Strategic Petroleum Reserve; and 
( 2) United States involvement in the Emergency 
Sharing System operated through the International 
Energy Agency. 
The Energy Commission believes that 
market forces should be allowed to 
determine whether an interstate 
pipeline be built to serve thermally enhanced 
oil recovery (TEOR) customers. 
California's deposits of heavy oil are about three 
times greater than offshore oil reserves. Recovery of 
heavy oil resources should be encouraged to reduce 
pressure to develop other oil resources in more envi-
ronmentally sensitive areas, and to decrease our reli-
ance on imported sources of petroleum. 
Currently the heavy oil must be heated to make it 
more fluid for pumping. Up to one of every three 
barrels of oil pumped from the ground is burned to 
make steam for the heating process. The substitution 
of natural gas will make approximately 65,000 bar-
rels of oil available per day-about 6 percent of Cali-
fornia's use. 
Increased gas use in California TEOR operations will 
affect the evolving competition in gas supply. Cali-
fornia's gas utilities and three companies proposing 
interstate gas pipelines are vying to serve this poten-
tial new market. 
A new interstate pipeline into California would pro-
vide greater access to out-of-state gas, allowing for 
more competition in supplying the California 
market. To its credit, the CPUC has taken steps to 
ensure that California's gas utilities are favorably 
positioned to compete for this new market. 
The CPUC's establishment of cost-based rates 
should: 
( 1) give the utilities a cost advantage over a new 
pipeline in serving non-TEOR customers; (2) pre-
vent the significant loss of traditional customers to 
the pipeline; and ( 3) provide the utilities the neces-
sary tools to compete for the new TEOR market. 
Based on the record to date, the Energy Commission 
does not believe an interstate pipeline serving TEOR 
customers would result in a significant rate increase 
to current utility customers, and with the above-
stated actions by the CPUC, believes the marketplace 
should determine the need for this type of energy 
facility. Installation of such a facility may not, how-
ever, provide the same potential to directly reduce 
fixed costs to other end-users, including residential 
customers and small businesses, that might be 
achieved by using the existing facilities of California 
gas utilities. The Commission also acknowledges that 
a wide range of opinion exists regarding the nature 
and extent of the economic and ratepayer impacts 
associated with the possible construction of an 
interstate pipeline. Should the CPUC be granted the 
jurisdiction it seeks before FERC, it should conduct a 
definitive analysis of such impacts as a first order of 
business. This analysis should examine, but not be 
limited to, the following economic considerations 
related to utility versus pipeline service: 
• whether the loss of potential contribution to the 
margin is an appropriate measure of ratepayer 
impacts; 
• costs and benefits to various customer classes; 
• effects on employment; 
• effects on state and local tax revenues; 
• effects on the future price of California petroleum 
products; and 
• secondary and tertiary multiplier effects on 
California's economy. 
, 
The California Energy Commission, Air 
Resources Board and Department of 
Transportation should establish a task 
force to coordinate and develop programs to 
achieve interrelated air quality, transportation, 
and energy goals. 
Congestion, air pollution and oil dependence are 
major interrelated problems facing California today. 
California's transportation system currently faces 
severe problems in maintaining a reasonable flow of 
goods and people. Congestion is a major public con-
cern in California's urban areas. Relief has proved 
frustrating, since most solutions are difficult to 
implement and expensive to build or operate. The 
transportation system is also a leading contributor to 
California's air quality problems. Los Angeles, Sacra-
mento, Fresno, Ventura, and Kern Counties are having 
difficulties attaining the ozone standards specified in 
the federal Clean Air Act by the end of 1987. Air 
quality planning agencies are preparing plans to 
demonstrate a good faith effort for complying with 
the Act. At the same time, California's transportation 
system remains virtually 100 percent dependent 
upon petroleum, and is thereby extremely vulner-
able to shortages and rapid price increases. 
Formal cooperation between ARB, Caltrans, and 
the Energy Commission will ensure that today's 
decisions to alleviate air quality and congestion 
problems also work to lessen dependency on petro-
leum. The Energy Commission should take the initia-
tive and work with the ARB and Caltrans. This effort 
should be patterned after the existing Methanol Task 
Force, combining staff efforts with management deci-
sion making. By May 1988, formal agreements should 
be completed, with specific goals established and 
in effect. 
California's governmental agencies in 
nonattainment air basins should adopt 
programs by 1989 to substitute meth-
anol for 50 percent of their use of motor fuels 
by the year 2000. 
While existing programs have provided a start in 
methanol commercialization, these programs must 
continue if methanol is to substitute for petroleum 
in the transportation sector. One necessary step is to 
continue to build methanol demand through actions 
that will increase the size of the methanol fleet. Cali-
fornia's governmental agencies can lead the way by 
significantly adding to fleet levels, while working to 
reduce air pollution in nonattainment areas. 
Attainment of federal and state air quality standards 
continues to pose a serious problem. 
Sl. 
Methanol offers an option to decrease ozone levels 
in these urban areas and thereby demonstrate Califor-
nia's responsiveness to air pollution concerns. For 
example, based on modeling simulations for the 
South Coast Air Basin, a complete changeover to 
methanol vehicles would cause an estimated 14-22 
percent reduction in peak ozone levels. In compari-
son, all other control measures included in the 
South Coast Air Quality Management District's State 
Implementation Plan ( 1982 Revision) for the basin 
in the year 2000 result in a 26 percent reduction in 
ozone, and strategies that result in gains as small as 
0.1 percent are considered worthy of regulatory 
actions. 
Agencies in nonattainment basins with fleets of 
15 vehicles or more should establish programs to 
replace at least 50 percent of their oil use with 
methanol by 2000. The Energy Commission will 
coordinate with Caltrans and the Department 
of General Services in implementing this 
recommendation. 
The federal government should pro-
vide Corporate Average Fuel Economy 
(CAFE) credits for methanol as an 
incentive to auto manufacturers to produce 
vehicles capable of using methanol fuels. 
The Energy Commission has identified methanol as 
having the greatest potential among alternative fuels 
as a petroleum substitute due to its large potential 
resource base, potential for economic competitive-
ness, near commercial status, and reduced air quality 
emissions. 
Gasoline-fueled, light -duty vehicles (passengers cars 
and pick-up trucks) are the major source of mobile 
emissions responsible for ozone formation. This is 
the main cause of smog in urban air basins such as 
the Los Angeles area. The Air Resources Board and 
the South Coast Air Quality Management District 
view the use of a cleaner burning fuel, such as meth-
anol, as the most significant means of achieving any 
further reduction in ozone levels. 
Despite potential benefits, methanol com-
mercialization has been stymied. Auto manufacturers 
are relunctant to build methanol--fueled vehicles 
because of lack of methanol refueling stations. In 
tum, fuel distributors and suppliers are hesitant to 
commit to market methanol because of a lack of 
methanol vehicles. Depending on future CAFE levels, 
Barbara Crowley 
Vlc~Chalr 
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such incentives could induce auto makers to pro-
duce cars capable of using methanol in substantial 
numbers. California should support CAFE credits as 
an incentive to auto manufacturers to produce vehi-
cles which use methanol fuel. 
To provide consumers with transporta-
tion fuel use options, California should 
support the introduction of flexible 
fuel vehicles into the transportation market. 
Flexible fuel vehicles capable of running on meth-
anol, gasoline, or any combination of these fuels will 
lead to greater methanol use, reduce California's 
consumption of petroleum, and diversify fuel use in 
transportation. These vehicles can operate through-
out the United States, using a variety of available fuel 
blends. Flexible fuel vehicles also offer California a 
solution to the problem of limited availability of 
methanol refueling sites in the early years of 
methanol introduction. 
Nonattainment areas will benefit from faster penetra-
tion of methanol-fueled vehicles. The gradual intro-
duction of flexible fuel vehicles to the general 
consumer market will create the initial surge in 
methanol demand. 
As petroleum prices increase and methanol becomes 
more available, the flexible fuel vehicle will allow 
the consumer to choose which fuel to use. These 
conditions will lead to an increased demand for 
methanol at a much higher level than if the state 
provided costly and marginally effective incentives 
through tax credits and subsidies. With the flexible 
fuel vehicle, the normal market forces can create an 
environment that leads to wider methanol availa-
bility with a minimum of government intervention. 
By the year 2000, as much as 25 percent of all trans-
portation energy demand in nonattainment areas 
could be met by methanol. 
The Energy Commission plans to sup-
port and participate in the Department 
of General Services pilot project to 
establish telecommuting as a work option to 
reduce state government costs. 
The Department of General Services has initiated a 
pilot project to analyze telecommuting as a work 
option to reduce state government costs. This Sl.2 
million project involves 200 state workers with the 
main purpose of monitoring and evaluating the costs 
and benefits of telecommuting, including transpor-
tation and energy impacts. 
With the recent growth in personal computer use, 
telecommuting became a significant option for 
reducing congestion, lowering emissions, and 
decreasing energy use. For example, substituting 
telecommuting for work-related traffic in southern 
California can produce a 12 percent trip reduction, 
along with a 2 percent decrease in emissions, and a 
4 percent reduction in fuel consumption. On a state-
wide basis, a decrease of up to 6.8 percent in annual 
gasoline consumption can occur. Therefore, tele-
commuting merits further monitoring to determine 
its potential for reducing state government costs and 
decreasing its energy use. The Energy Commission 
will support the DGS program by having its employ-
ees participate and by providing analysis of the pro-
gram's effects. 
California should continue its return to 
cost of service based rates. 
When electricity prices were escalating 
rapidly due to oil price increases, ratemaking deci-
sions went into effect to have some ratepayers 
subsidize the costs of others. The results of these 
decisions, however, led to a variety of economic dis-
tortions in utility service. Artificially high industrial 
rates have sent economic signals resulting in exten-
sive electricity generation, including self generation. 
At the same time, subsidization of residential rates 
has limited the cost effectiveness of many energy 
efficiency measures. California needs to send accu-
rate economic signals to electricity consumers to 
allow them to respond to market forces. 
The Energy Commission believes that a guiding prin-
ciple in ratemaking for the late 1980s is that rates 
should reflect the actual long-run marginal costs of 
serving a customer class. This sends a true signal to 
customers regarding the cost of delivering service 
over time, throughout fluctuations in business cycles 
and in short-term costs to utilities. 
This principle was reflected in the CPUC's decisions 
in PGandE's most recent general rate case which allo-
cated an equal percentage of marginal costs to rate 
classes. These actions must continue through all 
appropriate ratemaking proceedings. 
The Energy Commission and Public 
Utilities Commission should investi-
gate ways to reduce barriers in energy 
distribution, consistent with ratepayers 
protection. 
California's utilities, energy producers, and end users 
face many energy distribution issues. In electricity, 
for example, one solution to generation imbalances 
between service areas would be to wheel (trans-
port) power from service areas where surpluses 
exist to areas where power is needed. At present, 
some wheeling agreements exist between utilities 
and nonutility producers to wheel power from ser-
vice areas where avoided cost rates are relatively low 
(like LADWP and SMUD) to surrounding utilities 
where rates are higher (PGandE and SCE). Expand-
ing that kind of wheeling service would make sense 
in situations confronting SDG&E and some small 
municipal utilities, which need power relative to 
PGandE and SCE where apparent surpluses exist. 
However, while utilities have shown a willingness to 
wheel power from one service area to another, they 
are concerned about a more deregulated environ-
ment in which nonutility producers might be 
allowed to provide power directly to other utility 
customers. Utilities may be reluctant to wheel 
power for such developers whenever they are 
limited in capacity by the amount of firm power 
interconnection with each other. 
Therefore, given the disparate views, the involve-
ment of investor-owned and municipal utilities, and 
the concerns of numerous end users and producers, 
the Energy Commission and Public Utilities Commis-
sion should investigate jointly the barriers to energy 
distribution in California. 
The Energy Commission should in con-
junction with utilities, the California 
Public Utilities Commission, and con-
sumer representatives, take the lead in defining 
and implementing a comprehensive demand-
side management (DSM) program for California. 
The demand for electricity in California creates a 
number of complex problems which require an inte-
grated response. Peak electricity use remains high 
and costly for utilities to provide and for consumers 
to purchase. At the same time, there are many oppor-
tunities for increasing electricity use in off-peak 
periods to take advantage of today's electricity 
supply. Demand-side management programs are 
needed to reduce peak demand and increase off-
peak use through coordinated state and utility 
actions. These will provide a full range of peak reduc-
tion and off-peak use options for electricity users. 
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DSM is already being practiced by the Energy Com-
mission and the state's largest electric utilities. Both 
the Energy Commission and the utilities have sophis-
ticated tools for assessing future electricity demand 
and supply-side analyses so that demand-side pro-
grams can be assessed with supply. While the Energy 
Commission and the largest utilities have proceeded 
in this direction, the level of demand and supply-side 
integration is still seen as a long-term goal. In addi-
tion to integrating supply and demand analyses, DSM 
also involves providing continuous feedback into the 
planning process. Objectives of this effort will be to 
determine the near-term and long-term DSM objec-
tives and strategies for each utility; institute mecha-
nisms to implement those strategies, and develop 
cooperative efforts to monitor the results of ongoing 
DSM programs and to use that data to fine tune cur-
rent programs. Primary benefits from the different 
perspectives appear to be, for utilities, improved sys-
tem efficiency, reliability, and resiliency; for custo-
mer groups, keeping their energy costs down; and, 
for state government, achieving statewide environ-
mental and economic goals. To ensure these benefits 
take place on a consistent basis throughout Califor-
nia, the Energy Commission should take the lead in 
defining and implementing a comprehensive 
demand side management program. 
Over the next two years, the Energy 
Commission will provide for full 
market penetration and effective 
implementation of its existing building and 
appliance efficiency standards, prior to con-
sidering new standards. 
California has established minimum efficiency 
standards for new buildings and appliances. The 
effectiveness of these standards rests with their clear 
and efficient implementation. The building standards 
are complex, since they account for California's 
various climate zones, and require interpretation by 
builders and building officials. This can result in less 
effective implementation of the standards and thereby 
lower energy savings for consumers. To place greater 
emphasis on education and implementation of the 
existing standards, the Energy Commission will only 
consider significant changes to the standards during 
the 1991 triennial State Building Code process. 
Therefore, the Energy Commission will work with 
builders, building officials, and consumer groups to 
ensure consistent and effective implementation of its 
present standards. In its next Conseroation Report, 
the Energy Commission shall: 
Robert Mussetter 
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• identify the actions taken with builders, building 
officials, and consumers; 
• describe the effectiveness and implementation of 
standards to date; and 
• recommend changes needed to reach full and 
effective market penetration. 
The Energy Commission will also report on the effec-
tiveness of efficient appliance market penetration 
and the progress of federal standards. 
The Energy Commission will continue 
to develop programs which provide 
consumers market response tools. 
While California's industrial and utility sectors have 
a variety of energy options to respond to rate and 
market changes, its commercial, residential, and 
governmental sectors do not. Energy efficiency 
programs provide these sectors such a response and 
should therefore remain key elements of California's 
energy policy. Continued development of energy 
efficiency programs is also a way to use tax dollars 
more effectively. More efficient energy practices 
and greater information about energy efficiency 
options offer cost-effective opportunities for Califor-
nia consumers to lower their energy expenditures 
and respond to true market signals. Consumers often 
lack necessary information to select energy-efficient 
devices. In addition, there are many cases where the 
purchase of appliances or the design of buildings is 
decided by intermediaries, concerned about initial 
costs and business profits rather than operating 
costs. In the commercial sector, for example, 
increased use of advanced lighting technologies 
offers the potential for up to 50 percent savings in 
electricity costs for new buildings and 40 percent 
over those presently achieved in existing buildings. 
For this sector, an Advanced lighting Professional 
Advisory Committee is needed to work with the 
Energy Commission to coordinate information and 
assist in market penetration of these technologies. 
The Energy Commission should adopt 
and the Public Utilities Commission 
should ensure consideration of state-
wide priorities for energy research, 
development and demonstration programs. 
The Energy Commission's guiding legislation directs 
it to set priorities for energy research, development 
and demonstration needs for the state. In its next 
Energy Development Report, the Energy Commis-
sion plans to identify energy technologies that are 
high priorities for further research, demonstration 
and development based on their potential benefit to 
the state's overall energy goals. This work should be 
done following public hearings and with the active 
participation of the California Utility Research 
Council, the CPUC, and other appropriate entities. 
The CPUC should take these priorities into consider-
ation in determining appropriate funding for 
research, demonstration and development activities 
of California's regulated utilities. The Energy 
Commission will also utilize these priorities in 
making funding decisions for its own programs. Simi-
larly, the Energy Commission recommends that 
other government agencies, municipal utilities, 
research institutes, universities and colleges, and 
private industry consider these priorities in making 
research, demonstration and development decisions. 
Research, demonstration and development funding 
decisions for California's regulated utilities may be 
be removed from individual utility rate cases and 
consolidated into a single, separate biennial proceed-
ing. A coordinated effort among the CPUC, CEC, and 
regulated utilities to evaluate this option is under-
way. This will ensure consideration of the priorities 
as established in the Energy Development Report, 
streamline regulatory proceedings, and minimize 
statewide duplication of research, demonstration, 
and development efforts. 
To make energy technologies more effi-
cient and cost effective, and to expand 
future energy options, the Energy 
Commission will continue to support the 
Energy Technologies Advancement Program 
(ETAP). 
In 1985, the present administration sponsored 
legislation initiating an innovative research contract 
and loan program to make energy technologies more 
efficient and cost effective and to develop new cost-
effective alternative sources of energy. Program 
response has been significant, with 88 applicants 
requesting S27.5 million, or more than three times 
the program funding. Even with funding limitations 
for contract research, the Energy Commission has 
moved forward with a wide variety of projects, assist· 
ing both private, utility, and local government needs. 
Advanced energy supply and conservation techno-
logies have inherent financial and technical risks 
which limit necessary and important research, devel-
opment, and demonstration in those areas without 
state involvement State government can accelerate 
widespread development of new energy technolo-
gies by providing assistance to a select number of 
projects which offer the opportunity of overcoming 
engineering, economic and environmental impedi-
ments, and providing successful models for the 
private sector to duplicate on its own. Due to the 
necessity to maintain consistency in research and 
development commitments, this successful program 
warrants ongoing funding. 
The Energy Commission will work with 
industry to expand the state's export 
market capabilities. 
The energy industry in California is a $45 billion 
industry, approximately three times the size of the 
state's agricultural sector. California represents a 
significant share of world sales and project develop-
ment for several technologies, making it a center of 
energy technology expertise and manufacturing capa-
bility. Developing and newly industrialized nations 
are potential markets for these technologies which 
are uniquely suited to meeting the needs of devel-
oping and newly industrialized nations. They can 
provide traditional grid-connected power required 
for industrialization as well as remote, stand-alone 
systems suited for water pumping, refrigeration for 
remote medical supplies, low voltage lighting, and 
telecommunications. In addition, California's energy 
technologies can help a developing and newly indus-
trialized nation reduce its reliance on petroleum, 
use indigenous energy resources, and provide a 
building block to enhance national economy. 
Specifically, California's government agencies can 
play a critical role by helping industry repre-
sentatives make contacts in foreign markets by: 
• organizing trade missions and trade promotion 
activities; 
• organizing information seminars and workshops; 
• providing technical assistance to help California 
companies match equipment to application; and 
• providing guidance on export financing. 
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A broadly based blue ribbon committee 
should be appointed to evaluate Cali-
fornia's present energy regulatory insti-
tutions, authority, and procedures, and to 
provide recommendations to further enhance 
efficiency in their operations. 
In its 1985 Biennial Report, the Energy Commission 
put forth the above recommendation with the follow-
ing rationale: 
In 1984 the Commission on California State Govern-
ment Organization and the Economy (little Hoover 
Commission) released a report which called for 
greater coordination and consistency between the 
state's primary energy policy and regulatory bodies, 
the California Energy Commission and the California 
Public Utilities Commission. Many of the recommen-
dations of that report have been implemented and 
today the working relationship between the two 
commissions is vastly improved. However, these regu-
latory bodies were constructed to deal primarily 
with utility-proposed power projects. Today's reality 
is that California's future energy needs will largely be 
met by utility purchases of power from third parties 
and will involve an increasing number of state and 
federal regulatory agencies. In 1984, Touche Ross & 
Co. reviewed state energy policy development. They 
identified a total of 28 state government agencies, 
department, offices. boards, and commissions that 
have some responsibility for formulating, implement-
ing and/or overseeing state energy policy. The 
report identified the extent to which energy jurisdic-
tion is fragmented and also where there is overlap, 
duplication or confusion concerning jurisdiction 
among these 28 government entities. 
There is a need to re-examine and evaluate Califor-
nia's current energy policy development, implemen-
tation, and regulation. We believe that a Blue Ribbon 
task force composed of parties knowledgeable about 
California's energy issues and reflecting the diversity 
of interests within the state should be created to con-
duct such an examination. 
Today, the Energy Commission believes such a 
review of California's energy regulatory institutions, 
authority, and procedures is still relevant and should 
be instituted. 
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THE NEW GOLD 
The birth of modern California began with the 
discovery of gold In 1849. Pioneers searching 
for a better life rushed to the nation's first 
state west of the Rocky Mountains to build 
upon their hopes for the future. In time, their 
spirit and Intellect forged a golden land 
where over a century of dreams have now 
been realized. 
Today, California Is mining another type of 
gold-our new energy technologies. Like 
those pioneers of a century ago, California's 
scientists, engineers and entrepreneurs are 
daring to pursue Innovative energy Ideas. 
Through their accomplishments our state Is 
providing nations throughout the world a new 
opportunity for meeting their growing energy 
needs. 
We have held a steady course In diversifying 
our energy resources, and now our state Is 
realizing the prosperity promised just a few 
years earlier. This prosperity Is a product of 
our commitment to an affordable and reliable 
energy future. By maintaining that commitment 
Into the Twenty·flrst Century we will lay a 
solid economic foundation for those pioneers 
still to come. 
Our new energy technologies are, Indeed, as 
good as goldl 

